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1.0 INTRODUCTION 


AN OVERVIEW OF THE REPORT 


This report presents a description and analysis of the impacts 
associated with a 1981 fare increase on the rapid transit and bus 
lines operated by the Massachusetts Bay Transportation Authority 
(MBTA). Both the environmental and socioeconomic impacts are 
presented in this report. 


Section 1 is a summary of the report. It includes the background 
financial conditions which required that action be taken, the 
alternatives examined, the anticipated environmental and 
socioeconomic impact of the chosen alternative (a fare increase), 
and information on ridership levels as forecast and as found 
through the 1981 Fare-Mix Sampling Program. 


Section 2 of this report describes the existing system and out- 
lines service cuts and fare changes. Next, this section presents 
a historical review of ridership and fare levels on the MBTA. 
Finally, operating costs and funding sources are discussed. 


Section 3 presents a review of the impacts of the August 1981 
fare increase on ridership. These changes are presented in terms 
of an elasticity analysis. 


Section 4 provides an estimate of the environmental impacts of 
the recent fare increases. The air quality impacts are analyzed 
in both a regional and a localized context. Energy impacts are 
also described. 


Alternative fare structures are presented and analyzed in 

Section 5. Included in the review are such strategies as peak 
period pricing, reduced rates for transfers, and alternative fare 
collection techniques. 


Section 6 discusses the socioeconomic impacts. Where possible, 
the impacts are disaggregated to isolate the effects on specific 
target groups; the impacts are quantified where appropriate. 
This section has been designed to fulfill the requirements of a 
Socioeconomic Impact Report and addresses the issues outlined in 
the scope of work provided by EOEA. 


Section 7 is concerned with the mitigating measures aimed at 
reducing the adverse impacts of fare increases. Changes in fare 
policy and collection, service and its quality, management, 
planning, and efficiency are all included. For each, the MBTA 
level of commitment and a schedule for achievement is provided. 
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Section 8 examines the short- and long-term outlooks for stabi- 
lized fare and service levels at the MBTA and provides 
suggestions and recommendations for action should future fare 
changes be necessary. 


1.1 SUMMARY OF THE ENVIRONMENTAL AND SOCIOECONOMIC IMPACT REPORT 
OF THE M.B.T.A. FARE INCREASE 


This report presents an analysis of the impacts associated with 
the 1981 fare increase on the rapid transit and bus lines 
operated by the Massachusetts Bay Transportation Authority 
(MBTA). Both the environmental and socioeconomic impacts are 
presented in this report. 


1.1.1 Background 


The study was required as part of an agreement between the 
Executive Office of Environmental Affairs (EOEA) and the MBTA. 
EOEA permitted the MBTA to increase fares on August Lo aig 
prior to completion of environmental review, provided, among 
other items, that the MBTA complete an Environmental Impact 
Report (EIR), a Socioeconomic Impact Report (SEIR), and a 
Management Practices Study. This report fulfills the require- 
ments for both the EIR and SEIR. 


The scope of this report is somewhat unusual in that ordinarily 
an EIR would contain predictive information on environmental 
impact in advance of the implementation of the change. Thus, no 
data on the results of the action usually accompanies the EIR. 

In this case, however, much of the analysis occurred concurrently 
with both the fare increase and the subsequent decrease in fare 
levels. This timing has allowed for some of the new ridership 
(post-increase) estimates and associated impacts to be derived as 
the result of a direct fare mix sampling study conducted in 
November of 1981. Environmental data provided is solely from 
computer simulation modeling efforts, and does not include any 
sampling or data collection performed after the increase 
commenced; however, the results of the 1981 ridership sample were 
used as model inputs. The study was conducted by the Central 
Transportation Planning Staff (CTPS) at the request of the MBTA. 


1.1.2 The Policy Framework For Managing The MBTA 


The MBTA is a transportation operating agency. As such, its 
primary concern is to maximize ridership while minimizing rises 
in costs. The following goals, stated in the 1978 Program for 
Mass Transportation of the MBTA, provide the MBTA management with 
both overall directional goals and some specific objectives which 
indicate the achievement of these goals. 


Management Goals: 


. 


Increased Riders. To attract additional riders who can be 
served at reasonable cost in relation to present costs per 
rider. 


Control of Overall Financial Burden. To bring under control 
the overall costs of supplying public transportation and to 
seek an equitable distribution of the resultant financial 
burden among riders and public revenue sources. 


Improved Quality of Service. To improve the quality of 
Service offered, where this is possible without unreasonable 


increases in costs per rider. 


Unit Costs and Productivity Improvement. To reduce the cost 
of supplying a desirable level of public transportation 


service and to increase the level of service provided at a 
given expenditure level. 


Improved Safety and Security. To reduce the hazards to which 


riders and employees are exposed in connection with public 
transportation service. 


Equitable Fares and Service. To implement a fare structure 
and fare level which are equitable in terms of price per value 
received and to apply uniform criteria for the establishment 
and discontinuation of service. 


Social Goals: 


The MBTA is also an agency of government. Consequently, it must 
serve the public in an environment shaped by society's demands as 
expressed through its elected officials. It should be responsive 
to at least the following social goals: 


Provision for Riders with Special Needs. To provide transpor- 
tation service for the elderly and handicapped persons, par- 
ticularly those who do not have ready access to an automobile. 


Environmental Improvement and Fuel Consumption. To reduce air 
pollution, noise pollution, other forms of environmental 


degradation, and fuel consumption associated with supplying 
public transportation service. 


Equal Opportunity/Affirmative Action. To remedy the effects 
of any illegal discriminatory practices in the MBTA, to elimi- 


nate such practices, and to take positive action so that the 
MBTA work force reflects the racial and sexual composition of 
the population where the jobs exist. 
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e Economic Recovery. To contribute to the reduction of the 
unemployment rate in Massachusetts and stimulate the depressed 
economy through a large scale capital investment program. 


e Land Use and Development. To contribute to and facilitate the 
process of land use planning and development for the long 
term. 


Furthermore, the 1978 PMT directly discusses the costs which some 
goals may entail: 


"It is important to recognize that achievement 
of social goals may impose costs on the MBTA 
which are in excess of those associated with a 
strictly operating efficiency criterion. 
Investment of resources for social purposes pro- 
duces returns, but not ones as easily identified 
as more riders or lower costs. Therefore, a 
dilemma facing the MBTA and the public will be 
how to share more equitably the burden of MBTA 
cost. Within the MBTA's control is the ability 
to achieve greater efficiency in both operations 
and construction, in order to stabilize the 
relationship between fare revenues and operating 
costs. Yet to be resolved is how the public 
will choose to share in the increasing costs of 
the MBTA as a means for achieving social goals." 
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The MBTA fare increase of 1981 was implemented in a changing 
financial environment for mass transportation. The implications 
of financial pressures created by changing public policy and 
their impact on transit fares are discussed below. 


MBTA Finance 


In fulfilling its mandate to provide mass transportation service, 
the MBTA incurs costs which must be financed through a number of 
Sources. The MBTA's costs are reflected in an annual budget. 
The budget is, in turn, developed to insure that total costs and 
the amount of funds available for the MBTA are equal. In 
achieving this equilibrium, there is an interplay of a number of 
variables. On the cost side, increasing fixed costs associated 
with capital investment, inflation and its impacts on the price 
of fuel, materials and labor, and an objective to provide the 
maximum amount of service all result in pressures for increased 
costs. On the funding side, the overall public policy objective 
of minimizing public finance (taxes) has created pressure to 
minimize MBTA funding from standard revenue sources. 


Budget 


Heightened pressure to contain costs has resulted in strict 
budgetary limitations in recent years. One outcome of these 
limitations has been a concerted effort to reduce costs through 
more efficient utilization of resources as well as through ser- 
vice reductions. Some costs, however, such as principle and 
interest on long-term bonds are "fixed" and cannot be reduced. 
Also, the price of supplies is generally "fixed" and cannot be 
reduced. The two principal methods of cost reduction which have 
been successful are more efficient utilization of resources and 
service reductions. (Efforts to control costs are addressed in 
greater detail in the Management Practices Study.) 


Funding 


On the funding side of the equation, the MBTA receives support at 
four levels: Federal, state, local communities, and consumers. 


The Federal government provides funds for 80% to 85% of the cost 
of MBTA capital improvements (these Federally reimbursed costs 
are not reflected in the MBTA's annual operating budget). The 
Federal government also provides financial assistance for transit 
operations. In recent years, the Federal government has reduced 
the amount of funding available for operating assistance to a 
current value of only 7% of total funding. As a result, 
financial assistance from the state has become the greatest 
source of MBTA funds at approximately 39%. Cities and towns 
within the MBTA district also contribute to the MBTA's financing 
through a series of assessment formulae. Communities outside the 
MBTA district fund the net cost of service which they receive. 
Proposition 2% has, however, limited the amount of financing 
available from communities. 


Lastly, consumers are a significant source of MBTA income. 
‘Consumers are comprised of those who lease property from or pay 
for advertising, on the MBTA, and the bulk of MBTA consumers--the 
‘ridership. It is this final group, the riders, who are most 
directly effected by the many actions addressed in this report. 


Fare Revenue 


The revenue provided by the transit rider, who contributes to 
MBTA funding through the fare box, is of primary importance in 
this report. 


As a contribution to the financing of the MBTA's total operating 
expenses, fare revenues declined from 55.6% in 1970 to 26.0% in 
1980. Additionally, the average fare per passenger as adjusted 
for inflation had declined from 30.2 cents to 16.7 cents. In the 
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same decade, the actual cost of gasoline, a major component of 
the cost of transit's competition, the automobile, had nearly 
quadrupled while transit fares had increased by approximately 
one-third. 


With Federal, state and local funding sources restricted and with 
further cost reductions liable to produce unacceptable service 
levels, the MBTA advanced a fare increase as a means of 
increasing the funds available for transit operations. 


The achievement of a fare revenue goal is dependent on a number 
of variables. Simplistically, the pricing schedule and number of 
passenger trips will dictate the amount of revenue to be gained. 
The number of passenger trips, however, is dependent upon a 
number of variables in addition to the price of transit. These 
variables impact transit ridership in both the long run and 

short run. Among the more significant variables are population 
and employment levels and patterns. The extent and distribution 
of people and jobs are major determinants of total trips made by 
people. Declining population in inner city areas has contributed 
to declining transit ridership in recent decades. The charac- 
teristics of the alternative to transit also affect transit 
ridership. In the long run, increased auto ownership and availa- 
bility has provided more travelers with the option of driving. 
Stable gasoline prices and more fuel-efficient automobiles have 
reduced the cost of driving in recent years, making driving more 
attractive. Parking supply and pricing conversely affect the 
option of using the automobile. 


All of these variables, which are beyond the control of the tran- 
sit manager, affect the level of transit ridership and, in turn, 
transit revenue. The impact of these variables on transit 
ridership is difficult to measure, particularly in the short run, 
and have not been addressed in this report. 


Two major ridership variables over which the transit operator has 
some control are service and price. These variables are 
addressed in this report. Although the objective of this report 
is to address the impact of the 1981 fare increase, there have 
been significant changes in transit service during the same 
period, and it has been necessary to isolate the impacts of these 
changes to properly account for the impacts of the fare increase. 


Transit fares were increased in 1981 in a direct attempt to 
increase fare revenue as one element of the MBTA's funding 
schedule to provide sufficient funds to finance the cost of the 
MBTA's annual budget. This report assesses the impact of the 
fare increase with respect to MBTA goals of maximizing transit 
ridership and improving the environment. 


1.1.4 Alternatives Examined 


The study scope required the identification and analysis of 
No-Action and Implementation-Action alternatives as well as 
several alternative actions to the fare increase as implemented. 


The No-Action alternative presents the case that would have 
occurred had a fare increase not been implemented. According to 
the MBTA, two possible results of inaction were: a reduction of 
all service levels shortly after August 1, 1981 or the 
termination of all service for approximately the months of 
November and December. Failure to implement a fare increase or 
reduce service would result in an estimated 1982 budget shortfall 
of $35 million over that of 1981. 


The Implemented-Action alternative is composed of a systemwide 
fare increase and a series of service restorations instituted at 
‘tthe start of the Fall schedule. In April of 1981, the MBTA 
reduced service in an effort to alleviate financial problems. 
With the goal of meeting a 1981 budget, the MBTA Board of 
Directors adopted a revised schedule with service changes aimed 
at reducing total manpower requirements by 20% (or approximately 
300 surface operators). This set of service reductions, con- 
centrating on the high cost and low ridership MBTA-run and 
MBTA-subsidized transit services, was initiated during the first 
quarter of 1981. 


A variety of actions were proposed for examination and included 
strategies such as alternative fare structures, alternative fare 
payment methods, alternative fare collection systems, legislative 
programs and alternative funding sources. The bulk of the alter- 
native actions presented are directed toward increasing revenue 
or ridership associated with specific groups of users (i.e., 
commuters, elderly, etc.). The actions identified are as 
follows: 


@ Peak period pricing is simply the policy of maintaining lower 
transit fares during off-peak hours. The primary goal of this 
policy is to increase ridership during the hours that excess 
capacity exists. The greatest drawback of this policy is that 
a decrease in off-peak fares leads to a decrease in fare 
revenue. The impact of this policy on ridership has varied 
widely from city to city, with Boston showing little or no 
gain in revenue. 


e Off-peak fares for the elderly have been in effect on the MBTA 
Since August 1981. Senior citizens are allowed to ride free 
between 9:30 AM and 4:00 PM. This program had increased 
elderly ridership by an estimated 27,000 passengers per day at 
a cost of $5,000 in lost revenue. (This was ended in December 
of 1982 when an all-day ten cent fare was instituted by 
legislative action.) 


a 


Peak period surcharge involves charging a premium for peak 
period trips to compensate for the additional cost of 
transporting passengers during this period. This policy would 
take advantage of the low fare elasticities exhibited by 
commuters. 


Reduced fares for special groups can be justified in several 
ways. They can be made available to groups that are con- 
Sidered less capable of paying, such as people of low income 
and the elderly. In 1979, it was estimated that 23.8% of MBTA 
passengers had household incomes under $8,000. They may be 
provided to increase the attractiveness of transit to specific) 
groups such as the handicapped. In addition, lower fares are 
often used to encourage trips that are deemed to be "in the 
public good" such as school trips. These actions generally 
stimulate ridership among the targeted group(s) at the cost of 
decreased fare revenue. 


Reduced fares for transfers is suggested as an equity measure 
to offset the relatively high price of short transit trips 
requiring one or more transfers. Transfer fares may range 
anywhere from free to full fare. Some transit facilities 
discount all transfers between vehicles while others limit it 
to specific combinations (e.g., express bus-rail). Such a 
plan by necessity implies a gain in ridership coupled with a 
loss in revenue. Additionally, utilization of paper transfers 
has historically been difficult to control, subject to abuse, 
and an added administrative burden. 


Lower fares for downtown travel have been adopted by many 
cities as part of their downtown revitalization plans. Low 
fares on downtown loops may reflect a low cost due to limited 
route length, high density of use, or the lower incremental 
value of intra-downtown trips to the individual user. In some 
cities, downtown merchants contribute to the financing of the 
system. The negative impact of such a system is the loss of 
revenue from those riders already making trips within the 
Central Business District. 


In addition to the above alternatives, several alternative pay- 
ment systems have been considered. They are as follows: 


Electronic fare collection systems can be used to set fares by 
time of day or distance between stations. Tickets purchased 
at vending machines or outside agents are required to enter 
and exit the system. Problems associated with this system 
include equipment failure and the difficulty of implementation 
for on-vehicle payment (LRV and buses). 


The bulk sale of tokens at a discount allows for effective 
transit marketing and reduced coin handling costs. 
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To date, this method had not been implemented due to significant 
problems with the administration of the sales of bulk tokens. 


e Self-service fare collection holds each passenger responsible 
for determining and paying his own fare. Benefits include 
increased productivity, the opportunity to introduce a 
diversified fare structure, lower fare collection costs, and 
improved passenger statistics. Problems surrounding the 
implementation of this policy include the high capital cost of 
ticket vending and verification machines, machine malfunction 
and vandalism, and enforcement. 


1.1.5 Ridership Levels and Elasticity Analysis 


Service reductions and fare increases have had a negative effect 
on MBTA ridership levels. The rider's response to these changes, 
quantified in terms of elasticities, depends on several factors 
including: the proportional change in the fare or service 
levels; trip characteristics such as sub-mode used (bus or rapid 
transit); time of travel or trip purpose; the socioeconomic 
characteristics of the rider such as age or income; and the cost 
characteristics of alternative modes. 


In order to summarize the general effects of a fare increase, a 
review of the effect of fare increases in other cities was 
carried out. This review reaffirms the conclusions of Curtin 
(1968) that the ridership response to fare increase is somewhat 
inelastic, i.e. ridership change is proportionally smaller than 
the fare change. 


A comparison of MBTA ridership levels before and after the fare 
increase indicates that approximately 90,200 fewer trips were 

Made on an average weekday in November 1981 after implementation 
of the fare increase than in November 1980. This figure repre- 


sents about 15.0 percent of the MBTA's total average weekday 
SL ips - 


These trips may be further broken down according to the reason 
for the decline: 


-56,700 fewer trips (9.4%) 


directly due to the fare 
increase of August 1981 


-32,000 fewer trips (5.3%) due to service cuts 


- 1,500 fewer trips (0.2%) due to bus replacement on 
the Mattapan High Speed 


Trolley Line 


The most significant changes in the types of riders, were the 
increase in the number of elderly riders mainly due to free off- 
peak fare; the increase in the number of pass users; and the 
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decrease in the number of riders who pay the full adult cash 
fare. The smallest impact was on riders who use only rapid 
transit. The greatest loss was in the number of trips made using 
both rapid transit and bus for a single trip. 


Bus and rapid transit elasticities were calculated from the 
change in ridership and fare levels before and after the fare 
increase. After adjustments were made to isolate the effects of 
the service reduction from the effects of the fare increase, the 
fare elasticities were compared with past experience in Boston 
and other cities. While bus elasticities seem to be in 
agreement, those for rapid transit were significantly higher than 
anticipated. This implies that other forces such as a decrease 
in service reliability and the composite effect of the 1980 and 
1981 fare increases might have been acting to discourage 
ridership. 


Elasticities can be a valuable tool in projecting the impact of 
service or fare changes on ridership levels, given that all the 
other variables affecting ridership remain unchanged when the 
fare change occurs. 


1.1.6 Environmental Impacts 


The most significant environmental impacts that would tend to 
result from a fare increase relate to changes in air quality and 
energy consumption. As the cost of public transportation 
increases and travelers turn from transit, they must either take 
some other mode of transportation for that trip or not make the 
trip. If passengers switch to either private automobiles or 
taxis, the total number of vehicle miles traveled (VMT) as well 
as highway congestion will increase, causing emissions and 
energy consumption to rise. 


The magnitude of air quality impacts was estimated using an 
analysis method that considered three types of changes: 


1. the change in total regional VMT 


2. the change in congestion (queue length) on major 
Boston radial highways 


3. the change in traffic volumes at selected inter- 
sections designated as CO (carbon monoxide) Hot 
Spots 


The combined ridership loss due to the fare increases of July l, 


1980 and August 1, 1981 was used in this analysis to estimate the 


number of passengers diverted from transit to private automobiles 
or taxis. 
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Additional regional VMT was estimated based on the number of 
diverted trips, choice of alternative transportation mode, trip 
lengths, and the number of passengers per vehicle. An increase 
of 230,000 daily VMT was estimated, which represents a O25 


‘percent growth in the regional total. 


The air quality impacts associated with the VMT changes were 
calculated using EPA emission factors from their MOBILE2 program. 
The estimated rates of increase in regional emissions are as 
-follows: 


Non methane HC - 191.3 tons/year 
: Exhaust CO = 2,929.2 tons/year 
Exhaust NO, = 242.6 tons/year 
Lead - 4.7 tons/year 


“The air quality impacts of additional highway congestion 
‘resulting from diverted trips was then estimated. This analysis 
uses an expressway queuing model, developed by CTPS, that pre- 
dicts delays based on daily traffic volumes relative to highway 
capacities at bottleneck points. The additional automobile trips 
to and from Boston were proportionally allocated to radial high- 
ways to produce predicted traffic volumes. The predicted 
increase in auto emissions was estimated using the EPA's MOBILE2 
automobile emissions factors and queue speeds. Congestion 
conditions were found to lead to a greater increase in CO and HC 
emissions than would be anticipated based VMT changes alone, 
since CO and HC pollutant emission levels increase as vehicle 
speeds decrease. 


The State Implementation Plan outlines the steps that the state 
will take over the next five years to attain Federal air quality 


standards. The increase in emissions resulting from the fare 
increase is estimated to be less than one-half of one percent of 


the reduction needed by the transportation sector to attain the 
Standards. Presently, it is estimated that the state will attain 


these standards and provide an additional cushion to accommodate 


growth. Increased vehicle emissions resulting from the fare 
increase can be accommodated by this cushion; however, Ltewi 
reduce the total growth potential allowable within the region. 


An analysis of the change in CO concentration at intersections 
designated by the Massachusetts Department of Environmental 
Quality Engineering (DEQE) as CO Hot Spots was undertaken as part 
of this study. A CO Hot Spot is an intersection identified as 
having high concentrations of CO. The CO Hot Spot Analysis 
technique used was the EPA's Volume 9 method as modified by DEQE. 
(This technique considers traffic characteristics such as 
volumes, intersection configurations, signal timing and speeds as 
well as meteorological conditions such as wind speed, wind 
direction and dispersion rates.) None of the intersections were 
found to exceed the l-hour standard. However, prior to the fare 
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increase, the 8-hour standard was exceeded at _ two of the iden- 
tified intersections. It is estimated that as a result of the 


fare increase, CO concentrations will increase at one of these 
intersections and that a third intersection will exceed the 
8-hour standard. 


Energy consumption impacts relating to the diversion of riders 
from transit to private automobiles occur on two levels. 
Initially, it is estimated that motor fuel consumption would 
increase by 4.6 million gallons/year due to additional VMT. 
Secondly, the anticipated increase in traffic congestion would 
cause an increase in fuel consumption of 689,000 gallons per 
year. The total additional fuel consumption of 5.4 million 
gallons per year represents one quarter of one percent of the 
annual motor fuel consumption in the state. 


The overall energy efficiency of the MBTA itself, has been found 
to be increasing over the past few years. Energy efficiency 
measured in miles/gallon-equivalent has increased by approxi- 
mately 20% while total consumption has been reduced by roughly 23 


1.1.7 Socioeconomic Impacts 


A basic goal of a public transportation agency is to promote 
social and economic equity by providing mobility and equality of 
access to employment, health care, educational, cultural and 
shopping opportunities. The degree to which it meets this goal 
is largely determined by its fare and service levels. This 
section summarizes the impact of recent fare increases on the 
MBTA's ability to meet the needs of various groups of users. 


As expected, the recent fare increases affected low-income riders 
to a greater extent than those with higher incomes. Depending on 


the mode used, an individual from _a low-income household could 
spend between 3 and 7 percent of his household income on public 
transportation. This compares with between 1 and 2 percent for a 


person from _an average income household. However, fewer low- 
income riders were lost, as compared with other groups, since 


they tend to have fewer alternative means of travel. Asa 
result, they comprised a larger proportion of daily ridership. 


A greater proportion of trips by low-income riders occur on buses 
and trolleys, as opposed to rapid transit. This would seem to 
explain the low fare elasticities exhibited by bus and trolley 
ridership relative to that of rapid transit. 


Since 1979, trips made by children (5-ll years) and students have 
dropped by approximately 28 percent. During this period, non- 
school-related trips have experienced a proportionally greater 
decrease in ridership than school-related trips. This may be due 
to the fact that the MBTA presently allows children with badges 
to pay half fare for school trips. This subsidy of school trips 
presently costs the MBTA $2.8 million per year. In addition, 


-13- 


communities such as Boston subsidize students who ride the MBTA 
by buying tokens and passes and distributing them to qualified 
students. 


‘The Urban Mass Transportation Administration (UMTA) requires that 
transportation authorities receiving UMTA financial assistance 
make their facililties available to the elderly for no more than 
half the full fare during off-peak time periods. The MBTA pre- 
sently provides free access for the elderly and handicapped 
between 9:30 AM and 4:00 PM, Monday through Friday. This program 
has been credited with mitigating some of the adverse effects on 
ridership of the fare increases. Since the institution of free 
fares, elderly and handicapped ridership has increased by 
approximately 13,000 riders per average weekday. The cost of 
this program to the MBTA is approximately $5.0 million more per 
year than if half-fares were charged at all times, assuming no 
ridership loss. (In December of 1982, this free fare for the 
elderly was ended and a ten cent all-day fare was instituted.) 


Discretionary trips are generally more sensitive to changes in 
fare and service levels than are work or school trips. The 
discretionary rider has more of an opportunity to change the 
destination or mode of his trip. Fare and service changes 
between 1979 and 1981 have caused the number of discretionary 
trips to decline daily by 33,700 trips or approximately one- 
third. During this period, the number of daily shopping trips 
decreased by 16,700. Losses in sales for the entire period, as 
estimated by downtown merchants, totaled approximately 

$6 million. These sales are assumed to be shifted from the core 
to suburban shopping centers which are accessed by automobile. 


This analysis has also developed a series of elasticities which 
were disaggregated by mode, time of day, user income level and 
trip purpose (specific to the MBTA). These could be used in the 
future to project the relative impacts of fare policy changes on 
various socioeconomic groups. In this manner, the MBTA might 
more closely gauge the revenue and ridership impacts of new fare 
policies. 


1.2 MITIGATING MEASURES 


The MBTA has implemented and is investigating measures which 
would lessen the adverse impacts of the fare increases and ser- 
vice reductions on the environment by encouraging mass transit 
usage. These measures support the MBTA policy of increasing 
riders while working to balance the overall financial burden 
among riders and public revenue sources. 
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Many of the mitigating measures suggested have a secondary impact 
on services and operations which, in turn, effect the ability of 
the MBTA to control costs and increase ridership. 


A summary of mitigating measures identified in the conduct of 
this study and in the Management Practices Report is presented in 
Table 1-l. The summary presents a reference to the report text, 
a brief description of the measure and its status. 
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1.3 FINDINGS AND RECOMMENDATIONS 


Transit fares were increased in 1981 to increase the fare-revenue 
element of the MBTA's funding schedule for providing sufficient 
funds to cover the cost of the MBTA's annual budget. This report 
assesses the impact of the fare increase with respect to goals of 
maximizing transit ridership and improving the environment. 


1.3.1 FINDINGS 


In the course of preparing the Environmental and Socioeconomic 
Impact Report, a number of findings have been made. These 
findings include both impacts of the fare increase and oppor- 
tunities identified in various areas of MBTA operations, service 
provision, or management to provide mitigating measures to such 
impacts. 


Lesa... impacts 


The primary objective of the MBTA fare increase was to raise 
sufficient funds through user charges to retain adequate service 
levels and to be in compliance with the expressed goal of 
reducing public sector reliance on local taxes. The objective 
was to accomplish this with a minimum of adverse impact on 
environmental quality, energy consumption, and social equity. 
The primary indicators that were chosen as a measure of whether 
the objectives of the fare increase were being realized were 
actual levels of revenue and ridership compared with predicted 
levels. 


Measurements and analysis of the impacts of the 1981 fare 
increase have occurred concurrently with both the fare increase 
and the subsequent decrease in fare levels. This timing has 
allowed for some of the new ridership (post-increase) estimates 
to be derived as the result of a direct fare mix sampling study 
conducted in November, 1981. 


It should be noted that this approach is somewhat unusual in that 
ordinarily an Environmental Impact Report (EIR) would contain 
predictive information on ridership and environmental quality in 
advance of the implementation of the program. Thus, no actual 
data on ridership change usually accompanies the EIR. 


Environmental data provided is solely from modeling efforts and 
does not include any sampling or data collection performed after 
the fare increase was instituted. 


Impacts of the 1981 fare increase are described in detail in the 
body of the report. Some of the more notable impacts have been 
grouped into four categories--revenue, ridership, environment and 
energy--and are described below. 


B. 


=7 50 


Revenue 


Before the fare increase was instituted, a package of fare 
and zonal changes had been proposed and was calculated to 
have a potential of increasing revenue by $24.4 million. 
This fare change package was never implemented and was 
altered to mitigate the impacts on special groups which 
would have been adversely affected by uniform fare change. 
The package differed from the implemented fare increase in 
that it had a different timing for pass price increases, 
different rapid rail fare zones, fares for the elderly and 
other changes from the implemented fare increase. As 
instituted, the 1981 fare increase was anticipated to pro- 
duce $17 million in increased revenue in 1981. 


e The 1981 revenue generated from the fare increase, as 
adjusted for service-related impacts, has been esti- 
mated at approximately $13.6 million. 


e The 1981 revenue generated from the fare increase, as 
adjusted for service-related impacts, has been esti- 
mated at $13.6 million ($9.5 million net increase in 
revenue plus $4.1 million in service-related revenue 
losses). 


e The principal reason for the difference between the 
actual and projected revenue increases was limitations 
in the MBTA's revenue/ridership data base and 
associated errors in estimation. 


e Revenue lost to the MBTA as a result of reduced fare 
programs for children, students, elderly and the 
handicapped is an estimated $15.2 million per year, or 
19% of annual fare revenue. 


Ridership 


e A comparison of November, 1980 to November, 1981 
ridership levels indicates that approximately 90,000 
fewer trips were made on an average weekday. This 
translates into a loss of roughly 15.0 percent of the 
average weekday trips made on the MBTA. Of the 90,000 
trips, it is estimated that approximately 57,000 fewer 
trips (9.4 percent) were made because of the fare 
increase of August, 1981. Service cuts accounted for 
an estimated loss of 32,000 trips (5.3 percent) on an 
average weekday. 


e There was an estimated increase of 35.8 percent 
(16,600) in daily transit trips by the elderly. 
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e Also, there was a ridership decline in the student and 
children category of an estimated 24.4 percent, a 
14,500 decrease in the number of daily trips by this 
group. 


e The method of fare payment that riders chose shifted as 
pass discounts became more attractive. This was 
demonstrated by a 15 percent increase in the use of 
prepaid passes. 


e With the exception of the elderly and handicapped fare 
groups, the fare increase has tended to have a greater 
economic effect on those who are transit dependent and 
especially persons of low income. Riders from low- 
income households were estimated to be spending an 
average of 4.2 percent of household income on transit 
fares before the 1981 fare increase, and 6.5 percent 
after the increase. This compares with 1.5 and 2.3 
percent, respectively, for average income households. 
The fare increase thus had a greater impact (2.3% of 
house-hold income) on the low-income user than the 
average-income user (0.8%). In addition, fewer trips 
were lost from the low-income group of users as com- 
pared to other groups, as they tend to have fewer 
alternative travel choices. 


e® For each user category in which the fare was increased, 
the change resulted in a net increase in fare revenue. 
That is, after adjusting for ridership loss or 
increase, the fare increase always resulted in an 
increase in revenue to the MBTA. Fare reductions for 
each user category always resulted in a net revenue 
loss. 


Environmental Quality 


As the cost of public transportation increases and 
travelers use transit less, a portion of the trips 
previously made by transit will be made by another 
transportation mode. If passengers switch to either 
private automobiles or taxi services, the total number of 
vehicle miles traveled (VMT) will increase. 


As a result of this increase in vehicle miles traveled, 
pollutant emission levels and energy consumption levels 
will rise. In addition, added traffic congestion will 

produce a further increase in both emissions and energy 
consumption. 


e Based on the estimated increases in VMT and congestion 
resulting from the 1980 and 1981 fare increase, non- 
methane hydrocarbon emissions, which may be used as a 
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general air quality indicator, are estimated to have 
increased by 191.3 tons/year (476 kg/day) in the 
region. Of this amount, approximately 105 to 125 tons 
per year can be attributed to the 1981 fare increase. 
Other emissions, including oxides of nitrogen and lead, 
are also expected to have risen on the regional level. 


Carbon monoxide (CO) is a localized emission problem 
for which l-hour and 8-hour standards exist. The fare 
increase is estimated to cause exceedance of the 8-hour 
standard at one intersection and further exceedance of 
the standard at a second intersection. 


To achieve the air quality standard for non-methane 
organic compounds (NMOC) by 1987 requires a reduction 
of 35% in NMOC emissions. Programmed activities 
including Federal motor vehicle emission controls, 
state motor vehicle inspection and maintenance 
programs, and control of point source emissions will 
reduce NMOC emissions by 41%, 6% below the standard. 
Increased emissions associated with the fare increase 
will increase NMOC emissions by 0.189%. 


The 1982 Transportation Element of the State 
Implementation Plan for the Boston Region provides an 
analysis of the reasonably available control measures 
(RACM's) and programs adopted for implementation since 
1979. The sum of these emission reductions which are 
needed for the Boston region to achieve its yearly air 
quality attainment goal for 1982 are estimated to be 
directly off set by the emissions associated with the 
1981 fare increase. In order to attain these goals, it 
would become necessary to implement all of the adopted 
RACMs. This would leave no additional margin for any 
unexpected increases in emissions. Furthermore, the 
region's commitment to achievement of "reasonable 
further progress" towards the mandated 1987 attainment 
goals will be adversely affected. 


D. *Bnergy 


A 10 percent decrease in ridership, without changes in 
service levels, has no significant impact on levels of 
energy consumed by the MBTA. 


Overall, the MBTA has succeeded in improving its energy 
efficiency during the period of ridership loss. 


Between 1980 and 1981, the diversion of riders from 
public transportation to automobiles increased motor 
fuel consumption by an estimated 4.7 million gallons 
per year. Of this amount, approximately 1.9 million 


gallons can be attributed to the 1981 fare’ increase. 


LE Shy! hel? 


A. 
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In addition, 689,000 gallons per year is estimated to 
be required in fuel consumption which would occur due 
to roadway congestion resulting from the fare increase. 


Total additional consumption of approximately 5.4 
million gallons per year represents one quarter of one 
percent of the annual motor fuel consumption in the 
state. 


Problem Identification 
Institutional 


@ The Regulations of the Executive Office of 
Environmental Affairs (EOEA), as adopted in accordance 
with the Massachusetts Environmental Protection Act, 
require that an Environmental Notification Form be 
filed with EOEA prior to implementation of a fare 
increase of more than 30 percent. The filing of said 
"Notice" is the initial step in an eleven-step 
environmental process. This process can be very time 
consuming, thereby precluding MBTA management from 
adjusting transit pricing in a timely manner. (In 
this instance, the environmental process has taken 
over one year. The actual fare increase was expedited 
by the granting by EOEA of permission to prepare a 
"Generic" Environmental Impact Report after the fare 
increase was implemented.) Compliance with the 
Regulations, by virtue of the time requirements, 
limits MBTA management in instituting a fare increase. 


@ Also, the MBTA's enabling act (Chapter 161A of the 
Massachusetts General Laws) provides that local 
transit fares cannot be altered without prior approval 
of the MBTA's Advisory Board. This places an addi- 
tional time constraint on adjusting fares. 


Data and Revenue Collection 


As stated previously, the EOEA agreed to waive the con- 
ventional environmental impact review process. The 
Authority agreed to prepare a "Generic Environmental 
Impact Report" after the fare increase was implemented so 
as to measure the actual impacts of the fare increase. 
Specifically, ridership levels were agreed to be a useful 
indicator of significant impacts of the fare increase. 
There were, however, major difficulties found in 
attempting to determine the ridership impacts, as there 
were difficulties in establishing an adequate | 
ridership/fare baseline for previous years. 


To help gather current data, the MBTA, with the | 
assistance of the Central Transportation Planning Staff 
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(CTPS), designed and implemented a Ridership and Fare Mix 
Sampling Program with the primary purpose of estimating 
ridership by fare category. This program was conducted 
during November, 1981, to comply with the EOEA/MBTA 
agreement which required that November, 1981 ridership be 
compared with November, 1980 ridership. The results of 
this survey appear to provide a reasonable estimation for 
the average weekday ridership during November, 1981. 
Unfortunately, no similar data base was available for 
November, 1980. As a result, the Authority was concerned 
with comparability of data. Creation of a comparable 
data base for 1980 was based on solid data where it was 
available and beyond that is based on a series of assump- 
tions. Although these assumptions appeared reasonable 
when viewed independently, they do introduce a degree of 
uncertainty into the calculations. 


Furthermore, the collection of usable and comparable 
revenue data for rapid transit and surface routes has 
been marked by a variety of data collection and 
reliability problems. Problems associated with moni- 
toring the access at rapid transit stations hindered the 
data collection activities and included malfunctioning 
turnstiles and passreaders and the authorized and 
unauthorized use of gates. Because of the malfunctioning 
equipment, not all passengers using turnstiles were 
properly recorded by the meters. Authorized use of gates 
presented the necessity to perform special passenger 
counts while unauthorized use of gates permitted 
passengers to enter the platform areas unrecorded. [In 
some instances, corrective factors were applied to the 
survey data to compensate for this problem. Yet, in all 
likelihood, this segment of ridership was undercounted. 
Generally, all revenue data available has tended to be 
somewhat inaccurate due to such counting factors. 


Furthermore, data on ridership characteristics, notably 
socioeconomic characteristics has not been systematically 
maintained and, thus, must be derived-from-passenger~pro-. 
files which may not reflect the current situation. 


The confidence level for the 1981 ridership estimate is 
relatively high, especially for the measurements which 
resulted directly from the November, 1981 Ridership and 
Fare Mix Survey. The method used for estimation of 1980 
ridership, however, is marked by uncertainty. 


e The absence of a reliable data base prior to 1981 
hampered efforts to estimate the impacts of the fare 
increase on revenue and ridership both before and after 
the fare increase was implemented. 


@ Open gates and their use creates potential for fare 
avoidance and makes ridership estimation and revenue 
control difficult. 
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e Malfunctioning turnstiles and passreaders create 
problems for both ridership estimation and revenue 
control. 


Ce Impact Assessment 


The assessment of the environmental, energy and 
socioeconomic impacts principally used the results of 
the ridership survey for base data. The impacts were 
derived by assessing how the changes in ridership would 
create a variety of associated impacts. Interpretation 
of these results is difficult due to the uncertainty of 
the base data, and due to the purposes and typical appli- 
cations of the modeling techniques. Modeling techniques 
were used particularly for the air quality impacts: no 
air quality sampling programs were initiated. Models 
were employed to estimate emission levels of various air 
pollutants. 


An additional problem was the difficulty in estimating 
the traffic diversions due to the 1981 fare increase. 

The traffic diversion assumed in the study is that 
resulting from the combined effect of the 1980 and 1981 
fare increases. The impacts of the 1981 fare increase, 
the subject of the study, are not independently estimated 
or sampled. 


e@ Low cost techniques currently available for estimating 
air quality impacts which can be applied in a short 
time period produce results of limited accuracy. 


1.3.2 RECOMMENDATIONS 


Recommendations are made in five areas: 


Institutional, which addresses the manner in which future 
fare increases should be considered. 


Fare structure, which addresses considerations for future 
fare adjustments. 


Revenue collection, which addresses the manner in which 
revenue is collected. 


Management and Systems Efficiency, which addresses the 
efficiency of the system and its management. 


Data collection, which considers the data base necessary to 
estimate ridership and revenue reliably and to assess their 
impacts. 
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m 3.2.1. Institutional 


To avoid institutional delays in implementing fare increases and 
to avoid the potential for acute impacts on the environment, it 
is recommended that: 


> An MBTA Fare Committee be reestablished to develop fare policy 
recommendations and oversee their implementation. 


> A policy be adopted establishing a fare revenue goal as a per- 
centage of the annual expense of operating MBTA services (such 
as 30%) exclusive of fixed charges and private carrier sub- 
sidies. 


9 Fare revenue goals be reviewed annually and fare schedules 
adjusted, as appropriate, in conjunction with the MBTA's 
annual budget development process, commencing with the fiscal 
year 1985 budget. 


9 Proposed fare adjustments be developed early in the MBTA 
budget process so as to permit updating of the Environmental 
Impact Report (if necessary) prior to implementation of the 
action. 


o The Environmental Impact Report (EIS) be updated in the event 
of a fare increase or an annual reduction in vehicle miles of 
scheduled service of greater than 10%. 


o The EIR update should address fare and/or service change 
impacts on transit ridership and, in turn, on energy use, air 
pollution, and traffic and on measures to mitigate any adverse 
impacts on the environment. 


o The data base and methodologies utilized in preparation of 
this document are modified to improve accuracy and/or reduce 
the work effort to be applied in updating the EIR. 


© Data bases for making decisions and preparing impact analyses 
be maintained. 


e.3.2.-2 Fare Structure 


In the event of future fare adjustments, it is recommended that 
the following be considered: 


© The basic zone fare system adopted in 1981 be retained. 


© Since fare reductions will result in reductions in total 
revenues, fare decreases be avoided. 


© Proposed fare reductions be accompanied by the identification 
of alternative funding. 


-30- 


Future fare adjustments minimize the impact of increases upon 
riders by minimizing increases for short trips, especially 
those requiring transfers. 


The fare program for handicapped persons be reviewed to assess 
the potential for simplifying the fare schedule through 
establishing a common fare for both elderly and handicapped 
persons and to assess the effectiveness of program eligibility 
requirements. 


1.3.2.3 Revenue Collection 


To minimize potential for fare evasion, it is recommended that 
control of station entry and exit be tightened by securing all 
gates which are not under the direct control of MBTA personnel 
and by assuring that all gate locks which are remotely 
controlled by collectors are secure and in good operating 
condition. 


To permit more flexible fare schedules in the long-term, ph oe | 
recommended that the Pass Program be advanced as follows: 


- The actions necessary to sustain a high percentage of 
operable pass reader equipment be advanced. 


- Upon achieving reliable pass reader equipment operation, 
that the expansion of the pass reader program be advanced. 


- The potential for selling passes from collector's booths at 
the busier transit stations at the end of each month be 
explored. 


To reduce lines of token purchasers, it is recommended that: 
- The potential for reassignment of gatemen as collectors at 
stations, for time periods in which lines are longest, 


be explored. 


- The option of selling tokens in bulk at a reduced price be 
further pursued. 


1.3.2.4 Data Collection and Service Planning 


To provide reliable estimates of ridership as required to track 
system performance and project ridership and revenue, it is 
recommended that: 


The Ridership and Fare Mix Survey conducted in November 1981 
be repeated on an annual basis. The objectives to be met are: 


1. To estimate ridership based on currently collected revenue 
data. 


hy 


2. To incorporate Section 15 reporting requirements to the 
extent that it is practical to do so. 


3. To enhance the survey technique and to evaluate it along 
with alternative programs for estimating ridership. 


4, Where practical, to construct a ridership data base which 
improves the socioeconomic data currently available for 
conducting impact analysis. 


Fare collection equipment be monitored and maintained to 
assure reliable operation and accurate readings. 


Revenue and ridership reports generated from fare collection 
equipment readings be produced in a timely manner. 


The SENTRY project be evaluated for standard use in data 
collection and monitoring. 


Simple service planning functions be automated to enhance 
the capability of the MBTA Service Planning Office for addi- 
tional functions. 
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2.0 EXISTING CONDITIONS 


2.1 ADMINISTRATIVE STRUCTURE 


The MBTA was formed under Chapter 563 of the Acts of 1964, which 
abolished the Metropolitan Transit Authority and assigned its 
‘functions and equipment to the MBTA. The MBTA district includes 
the original 14 cities and towns in the MTA district and was 
expanded to include 79 cities and towns in the Boston metropoli- 
tan area. This area is shown in Figure 2-l. 


Since 1964, two reorganization bills have been approved that 
change the administrative structure of the MBTA.* The MBTA is 
currently controlled by a seven member Board of Directors; the 
Secretary of Transportation is Chairman of the Board. A General 
Manager controls the day-to-day operations of the MBTA. The 

MBTA Advisory Board, composed of local officials representing the 
towns in the district, reviews and approves the annual operating 
budget. 


2.2 DESCRIPTION OF THE EXISTING SYSTEM 


The MBTA currently provides rapid transit, light rail, trackless 
trolley, bus, and commuter rail services throughout the Boston 
metropolitan area. The distinctions between different types of 
transit are described in Table 2-1. 


2.2.1 Commuter Rail Transit 


The commuter rail network is composed of the Northern and 
‘Southern Divisions, each of which consists of four routes. The 
‘rolling stock for the northern routes was acquired from-the 
‘Boston and Maine Corporation in late 1976; the rolling stock for 
‘the southern routes was acquired from Consolidated Rail 
Corporation, also in 1976. The B&M currently operates both divi- 
sions for the MBTA. Fares on the commuter rail system are zoned 
fand range from $1.25 to $4.50. Transfer from the commuter rail 
‘to the rapid rail system is possible at both North and South 
Stations. As shown in Figure 2-2, parking is provided at most 
‘commuter rail stations. 


‘*Appendix A-5 includes a brief description of these changes. 
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2.2.2 Rapid Rail Transit 


A map of rail transit services is shown in Figure 2-3. Major 
transfer points between modes are displayed in this figure as 
well. 


The MBTA operates 344 rapid rail vehicles over three separate 
lines. The Red Line extends from Harvard Square in Cambridge 
through downtown Boston to Columbia Station in South Boston. At 
that point, it divides into two branches; one that continues 
through Quincy to Braintree and one that terminates in 
Dorchester. The Orange Line extends from Forest Hills Station in 
Jamaica Plain through Roxbury and the South End, to downtown 
Boston. It then continues northward through Charlestown and 
Medford into Malden. The MBTA's Blue Line originates at 
Wonderland Station in Revere and travels through East Boston into 
downtown Boston. Free transfers between lines are provided at 
Six downtown Boston stations. These are shown in Figure 2-3. 


Two major projects are currently being undertaken to improve the 
rapid rail system. The Southwest Corridor Project involves the 
relocation of the Orange Line south of Essex Station toa 
railroad right-of-way west of the existing elevated line. This 
segment will be approximately 4.7 miles long with eight new sta- 
tions. The line will share the right-of-way with long-distance 
commuter rail services, which will also use three of the eight 
stations. 


The Northwest Extension Project involves the construction of a 
3.2 mile extension of the Red Line between Harvard Square and 

Alewife. This segment will contain three new stations, with a 
2,000 space parking garage at the terminus. 


2.2.3 Light Rail Service 


The MBTA provides light rail service on the Green Line and 
Mattapan High Speed Line. The Green Line runs from Lechmere 
Station in East Cambridge through downtown Boston where it 
branches into four lines. The Arborway line runs from Copley 
Square to Jamaica Plain; the other three lines carry passengers 
between Kenmore Square and either Riverside-or Boston Gollege.in.. 
Newton, and Cleveland Circle in Brighton. Service on the 
Mattapan trolley line, which runs between Mattapan Square and 
Ashmont Station in Dorchester, was restored in January 1981 
following track improvements. The MBTA operates 339 light rail 
vehicles of which 209 are the older PCC variety and 130 are the 
new LRVs. 


2.2.4 Trackless Trolley 


There are 50 trackless trolleys used principally in the city of 
cambridge and in the Watertown/Belmont area for weekday service. 
These vehicles travel at street grade and follow electrified 
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overhead lines. They operate much the same as buses, although 
they are slightly less flexible in routing due to their defined 
energy requirements. 


2.2.5 Bus Transit System 


The bus system operates out of nine garages spread throughout the 
MBTA region (Figure 2-4). Bus routes are expected to fill one or 
more of the following service functions: 


e Linehaul - Direct travel over distances greater than two miles 
between a residential area and an activity center. 


e Feeder/Distributor - Access to and from a service providing 
linehaul bus, rapid transit, streetcar, or commuter rail ser- 
vice. 


e Crosstown - Connects either community subcenters or radial 
linehaul services. 


e Inter-City - Travel between cities or towns, primarily in 
suburban areas. 


Major bus-to-rail connections are noted in Figure 2-3. 


Bus fares are zoned with a 50 cent base fare on local buses for 
six miles and an additional 25 cents for each additional three- 
mile zone traversed. The MBTA owns 1,213 buses, of which 1,023 
are actively used in operations. The number of vehicles, average 
vehicle age, and number of routes based at each garage are 
displayed in Table 2-2 (A and B). These tables also provide this 
information for rapid-rail, light-rail, and trackless-trolley 
services. 


2.3 RIDERSHIP TRENDS 


The MBTA's ridership levels were approximately 511,000 trips per 
average weekday in November 1981 for the rapid transit, bus, and 
trolley systems. The commuter rail service accounts for an addi- 
tional 35,000 trips per average weekday. Historic ridership 
levels are listed in Table 2-3 and are displayed graphically in 
Figure 2-5 so that major trends can be observed. 


In evaluating this information, it is critical to note that the 
values presented are estimates which have been produced from a 
variety of data sources. In the past, the MBTA has not main- 
tained systemwide counts of passengers riding the vehicles. 
Rather, ridership counts were derived by taking a total of reve- 
nue collected and dividing this by an estimate of the average 
fare paid by each rider. Using this method, it becomes essential 
to use an accurate average fare value and the calculation of such 


AO 


F ’ ‘ .F ~ } \ rt a L/ 
’ ~= i 
! ak a STONEHAM p/ \ ning ie Sten 2 
ap 7 Ys, 7 WOBURN -} , Ex SAUGUS ‘ oe \ SWAMPSCOTT 
end ‘ty? ys | ! \ \_® 
— \ wid Im =\ 
rent | Ne AWINCHESTER AS cEROSE Se 
NAIR gis aig? {See \ Se 
(ja me oe ee met 
’ Rp? | ae NAHANT 
\ MEDFORD EN 
eee oer Cin, “Cron Ox _7 z A REVERE 
rv’ cer <r aed 4% OQ bee 
pork ™~ 8E., nor epee . , &, a han 
=/ “ WALTHAM pi *L, po? 
/ tomy GaN SOR WINTHROP 
a 4 VA TERTOWN J? b ve ror ‘ 
Cage, - ws 
ESTGN \ ° a a 
CG ‘LFF = 
XG) NEWTON 
OP Meek y 
ot a a Roya 
“e < oy 
Ae yee * ae, 
oh cto . eur SeOsSTON 
‘\ 7) “0% NEED R AAA 5 
/ 
\ ma ort Seid Se 
\ UA_ tS pie DEDHAM ~%\ 5 M) 
-— / ‘“ \ 
—~ a 
DOVER y \ a <A WILTON ‘ 
"1 WESTWOOD ey sens Pies 7 f L HINGHAM ‘ 
ane 4 / Vaan or ni << f ® [VEY MOUTH Me 4 
p-~d jf Ee, tear Braintree : Be 
/ “ a — = 
; re NORWOCO ey 8 --bus yas 
( \ 5 tT --trackless trolley - 
. re ny” Canton G --green line NORW 
‘ : y 
| WALPOLE ‘3 Me R --red line --- 
“——- - Y -= o --orange line \ 
7 a - : 
( og reas pi--blue line ~ a 
\ \ oe M--mattapan high speed \ 
\ ' \ Stoughton HANOVER | 
\ - * . 
\ _* _ ‘ ' 1 f 
‘\ a >. SHARON \ —— e ) \ 
v4 ‘ 


AND RAIL VEHICLE 


(Is6T ‘Tt Ttadw Jo se) s}uoUUBTSSY BTOTUSA WLAW 


aT 


*suoTzoUNg peu JO ssneddq potazod oarquo ayy Hupyanp pasn aq 
JouuPO JPY SeTOTYAA YOO Tea You op Avy, *potszed yroad anoy vaayy ayy Jo Huruuthag 
ByF 2B STQeTTeAR Ore JeYQ SOTOTYPA JO AdquNnu dy YOITJST PTQeTPeAP SATOTYAA 2 )ON 


*sAepyoom Hhutanp Atuo pajzerodo 91P saTOTYyan 

*uuAT pue 

UMOJSZTALRYD OF POUHTSsPaT SOLOTYPA UTM ‘TE6T ’b Ttadw uo pasotToO sem 399195 aTheaq 
‘aberey umojsetTazey) 9yA Aq saqnoI panros—AeMms{ [aq pue ‘aberze9 qoqeo* 

ayq Aq seqynox paarzos-Aueqty 103 papyAoad st vsotar9s Aepttoy pue ‘pusyaem ‘Huyuaag 
-sXepyaem Hutranp Atuo Aems{T{aq pue 798e819g Aueqtw Jo Ano payerzado 91aPe saTOTyaA 


b 


*p [Ttady uo paynqtysut arame 
sofueyd s—Tnpeyos pue eorarteag *yquow SsYyy jo sAep s01y JFSAFZ GYR AOJ vie SoberAY, 
*sqioday aoTAIeS yIsuerzy, ptdey pue sng VWLAW puR > 


‘T86T asnbny ‘asoueystssy Hbuytyerz9dg pue TeqItdeDy AOJ JYuSwSssassy - IA P9TITL ’WLAW + 29a0TNOS 


0 0S 6T 3 0°F 0S pf BI TOA SSOT HOC 
0 LS OF it CesT c6 euTT onTA Trey 
0 80T bot z T’bt rot aurT pon [rey 
0 BL b9 T CL 88 euTT ehuesQ [Tew 
0 O€T OTT b z°8t 90€ auTT useID «Trey 
6£ . TLL O18 ZbT ara: f A TWLOLANS 
o. clas (Fe oxen s*8. Tear. Kournp sng 
0 L9 L9 ca 9°6 L8 uudyT sug 
: 0 S9 . S9 tt CASTP4O Gas #: Remst tod sue 
0 LE LE OT 6°F 19 299298 atbeqa sng 
6T bot £8T zz 8°L L0z qqouusg J uMOJSaTIAeND = sn 
St ztt ha ZZ 9°8 r6l qoqra. sng 
s ' Tet OPT £Z Ore Z8T Aemioqiy = sn¢l 
0 ap ztt 9T Le€ O€T 2 t8eAaS Aueqivy os sa 
“¥ead WY “yieed WH SCORPd WY SCSINOM BAK UT = SOTOTUAA wept CWE i] F Te 
ut o6ej10YS OTGRTTeAW url poatnboy poeseg jo *ON aby JO ‘ON ebe1r109S/eber1e9 opow 
SITOTYAA SOTOTYAA SITOTYUPA oaberzsday 
“ON OberDAY “ON 26er9AYy 


(T86T ‘T Ttady jo se) squowubtssy aTOTYaA WALA 


aTaV, 


‘skepyoam buyanp AtTuo payerzsdo saTOmMan 

‘ *obearey umMoy 
-satareyg oyy Aq saqnoa paaros-—AemsTTod pue ‘oberzey Jodeo 
ayy Aq saqnoar paaras—Aueq{ty 10J poptaoid st 99TAIAS 
Aeptjtoy pue ‘pusyvem ‘bupusag *skepyoom Hutanp Atuo 
Kemstt9q pue 39919S5 Aueqty Jo 4no paqerzsdo 91eP SOTOTYPA 
*(potied bHbutzer ABYyJZoue Jo qQaed sem YOTYyM YQUOU ayy? 

JO pag pue 4st eyQ HutpnToxs) T86l Ttady jo yyuow oy 
huyanp skepysom uo aTqeTTeAe saToOTYyaA Jo arequnu ebersay, 


£ 


*sqi0doy ooTAIVS YITsueIy, ptdey pue snq WLAW *e0T1N0S 


eT 


0S 6T 0S ¢ “QT O34 SSITYORAL 
LS Ob OL ouTT ONT 
86 POT b9T euTT pou 
8L *9 88 euTT obure19 
Let 86 cb | ouTy u9aI9 
969 869 Szo'T IWLOLANS 
tL Dice 66 Koutnd 
08 18 L6 uudAy 
LS LS L8 Aemst tad 
BLT 6LT LGe qqQouusg 3 UMOISSTIFYO 
86 86  66T yoqeyd 
bet vet 9BT Aemiroqiy 


68 68 OeT 


0 
0 
9 
0 
0 
z 
o- 
T 
0 
I 
0 
0 
0 


7109738 Aueqtyv 
yeed WW HP9d NV XeP9d WV SE9TOTYIA AWtptpoed Ws 

ut obejr0U"US Siqetteay ul paatnboy jo *ON eber0qs/abere9 
sapToTryon SATOTUSA SOTOTYUOA 

"ON oberz9Ay “ON DHPADAY 


(squowjsn(pe votarzas Huyads 1993") 
I86l ‘b Ttady uo Hbuyuurhog potsaaq burqzey 103 squowubtssy 8TOTYDPA WAIN 


Ridership Levels on the MBTA 
(1951-1981) 


Annual 
Annual Average Weekday 
Year Ridership Ridership 
ASL 289,000,000 966,000 
49,52 278,000,000 930,000 
L353 268,000,000 896,000 
1954 244,000,000 816,000 
1955 225,000,000 753,000 
1956 219,000,000 732,000 
1957 212,000,000 709,900 
1958 206,000,000 689,000 
1959 202,000,000 676,000 
1960 200,000,000 669,000 
1961 190,000,000 636,000 
1962 180,000,000 602,000 
1963 175,000,000 585,000 
1964 181,000,000 605,000 
1965 173,000,000 595,000 
1966 181,000,000 605,000 
1967 185,000,000 619,000 
1968 183,000,000 612,000 
1969 168,000,000 562,000 
1970 158,000,000 528,000 
1971 149,000,000 500,000 
L972 150,000,000 503,000 
1973 146,000,000 489,000 
1974 144,500,000 483,000 
1975 143,500,000 480,000 
1976 145,700,000 487,000 
1977 146,700,000 491,000 
1978 151,400,000 506,000 
1979 155,600,000 520,000 
1980* 163,450,000 545,000 
1981* 153,260,000 Sew Od 
SOURCE: MBTA 


*Not directly comparable because derived using a 
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a value may be derived in several ways. The figures presented in 
Table 2-3 give an indication of trends in ridership derived in 
this manner over the last 30 years. 


With the fare changes made in 1980 and 1981, it was felt that the 
mix of rider types and, thus, the average fare value may have 
changed. It was assumed that the ridership response of those 
paying lower fares, i.e., the elderly, would cause the average 
fare to be substantially lower than one might expect from the 
corresponding increase in the fare. In an attempt to correct for 
this, the 1980 ridership estimates have been derived by using all 
available revenue sources and making adjustments based on the 
number of linked and unlinked trips found in the 1978 
Wilbur-Smith Survey of MBTA ridership. As a result, ridership 
estimates for 1980 are not directly comparable to previous esti- 
mates, due to changes in estimation techniques. In 1981, a fare- 
mix sampling program was initiated by the MBTA to estimate the 
new fare mix which occurred as a result of the fare increase. 
This sampling program and its results will be presented ina 
further discussion of ridership estimation and the steps the MBTA 
is taking to improve these estimates provided in Appendix B and 
in Section 7.1.2 concerning mitigating measures. 


Ridership on public transportation in the Boston area has dropped 
significantly over the past three decades, declining from almost 
one million trips per day in 1950 to approximately one half that 
amount in 1982. Ridership declined steadily until the early 
1960's when it stabilized at roughly 600,000 trips per average 
weekday. 


This trend has occurred in mass transit systems across the United 
States and has generally been attributed to such factors as 
increasing affluence and accompanying automobile ownership, 
growing suburbanization, and widespread highway construction. 


In the early 1970's, average weekday ridership was as low as 
480,000 trips. The time period from 1976 to 1980 showed an indi- 
cation of a possible reversal of this declining trend. Factors 
which may have influenced this increase in ridership include the 
rising cost of gasoline, constraints on its availability, and 
the expansion of transit services into suburban. areas. With the 
fare increases of 1980 and 1981 and an accompanying series of 
service reductions, however, trips have dropped back to the 
levels seen in the early 1970's. This trend is evident on each 
of the rapid transit lines in the system. Figure 2-6 displays 
boardings by station for an average weekday in November 1981. 


In 1980, the Green Line carried the greatest proportion of riders 
(39 percent) on rail transit lines.* The Blue Line carried the 
fewest number of passengers (22,700), representing only 8 percent 
of all transit riders. The Red Line carried almost one third, 
and the Orange Line 21 percent of these trips. These proportions 
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have shown variation over time but generally have stayed within a 
few percentage points of these values. The number of riders on 
each line are given in Table 2-4 for 1950-1980. 


The commuter rail ridership levels are shown in Table 2-5. the 
most recent trend is an increase in the number of trips (+20 
percent) over the past few years, despite fare hikes during that 
time. The increase has been evident on all lines with the excep- 
tion of the Reading Line. 


Bus ridership has dropped over time; however, information to 
attribute these losses to specific routes is not available. 
Furthermore, bus service has been changed in response to demand 
generated by new activity centers, residential areas, or other 
factors, making a direct comparison inappropriate. 


2.4 CHRONOLOGY OF CHANGES IN MBTA SERVICE LEVELS AND FARES 


Efforts have been made to alleviate financial problems by 
altering both the level of service provided and the cost of tran- 
sit fares. Since late in 1979, three major service decreases 
have been instituted, with the most significant change being made 
during the winter timetable (beginning in January) of 1981. From 
April 1981 until June 1982, there has been a phased restoration 
of service with previous levels of service nearly restored by the 
commencement of the Summer 1982 Timetable. Also during this time 
period, the base cost of a rapid rail fare was raised from 25 
cents in 1979 to 50 cents in 1980, and later to 75 cents in 1981. 
The estimated impacts of this fare increase are the subject of 
much of the remainder of this report. In the spring of 1982, a 
further revision was made in the rapid transit base fare when it 
was reduced to 60 cents. Table 2-6 details the chronology of the 
service and fare changes made during this time period. 


2.4.1 Recent Service Level Changes 


A detailed examination of the cuts made in the beginning of the 
winter of 1981 follows. Facing financial problems, the MBTA 
Board of Directors adopted a revised schedule with service 
changes aimed at reducing surface manpower requirements by 20 
percent (or approximately 300 surface operators). This set of 
service reductions, concentrating on the high. cost and low 
ridership MBTA-run and MBTA-subsidized transit services, was ini- 
tiated during the first quarter of 1981. Specific actions pro- 
posed and implemented by the Board of Directors included: 


*These proportions do not include boardings at the six transfer 
stations in downtown Boston. 
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Six Downtown Red Orange Blue Green 

Year Transfer Stations Line Line Line Line To 
1950 198,400 196,100 213,200 36,400 186,600 830 
1951 185,900 189,400 207 , 000 34,500 178,900 795 
1952 182,200 179,200 194 ,200 38,500 175,400 769 
1953 172,600 181,100 187,300 37,400 168,300 746 
1954 180,600 175,800 178,600 37,000 165,600 737 
1955 159,200 159,700 157,600 33,300 151,300 661 
1956 154,800 153,100 150,800 33,500 148,300 640 
1957 163,100 147 ,900 150,800 32,900 148 ,400 643 
1958 142,100 143 ,300 144,100 31,900 144,200 605 
1959 146,000 151,300 141,300 31,200 | 152,000 621 
1960 140,000 143 ,400 139,000 30,200 151,700 604 
1961 126,600 109,800 97,300 28,300 120,200 482 
1962 120,900 105,500 90,100 27,000 111,000 454 
1963 120,900 105,000 89,100 25,800 111,800 452 
1964 111,200 103,900 86,100 25.5.200 115,000 441 
1965 110,000 105 ,000 84,700 26 ,600 121,900 448 
1966 119,900 109,800 84,600 26,800 127,200 460 
1967 121,000 114,000 83,000 25 ,200 125,300 468 
1968 109,200 105,000 74,300 25,700 118,500 437 
1969 115,700 104,500 78 ,000 27,600 119,100 aad 
1970 112,400 100,800 70,000 27,500 113 , 400 424 
1971 116,600 108 ,700 70,800 28,400 112,900 437 
1972 104,600 109 , 400 67,200 25 ,400 109,500 416 
1973 104,000 105,900 62,500 28 ,200 103,100 403 
1974 100,300 111,100 58,200 25,200 102,700 397 
1975 96 ,900 103,400 57,100 22,100 105,500 385, 
1976 100,500 99,600 53,400 23,500 104 ,800 381 
1977 93,200 106,100 59,200 23,600 112,800 394 
1978 111,800 110,500 65,300 24,200 116,400 428 
1979 109,400 116,800 61,900 28,100 127 ,400 443 
1980 88,800 103,500 59,400 22,700 113 ,800 388 
source: MBTA ,Office of Service Dlanning 

"Includes surtace portions reen Line 
~Scunts are typically taken Sirst week or December. 

‘win 1961, <ransters trom sursace riders to rapid cransit were no longer used and shug 


no longer counted as a portion of rail 


transit riders. 


NUMBER OF RAIL TRANSIT RIDERS Per AveRAGE WEEKDAY 
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ComMMUTER RAIL AveRAGE WEEKDAY RIDERSHIP (1966-1981) 
NORTHERN DIVISION 


November, 1979 


July, 1980 


Winter, 1981 


June, 1981 


January, 1982 
(Winter Time- 
table) 


May, 1982 
(Spring Time- 
table) 


June, 1932 
(Summer Time- 
table) 


CHRONOLOGY OF MBTA Service Levers 
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Bus Service Cuts 
Peak Vehicle Requirements reduced by 50 
buses 


RTL Pare Increase 

Base fare increased from 25¢ to 50¢ 
Sunday Bus Service Cuts 
RTL Station Closings . 
Commuter Rail Service Reduction 
Downtown Crossing Service Terminated 
Bus Service Cuts 

18% of weekday trips terminated 
Sunday Service Hours reduced 


RaLicir 6:00 AM veer: 90 Pit 
Bus: 7:00 AM - 7:90 PM 
DPTX closed for reconstruction 
. = oa ; 
Systemwide Fare Increase : 
RTL Base Fare increased from 59¢ to 75¢ | 
Bus Base Fare increased from 25¢ to 50¢ 
Sunday Bus Service Hours extended to 11:00 PM : 
Bus Service Improvement/Restoration on 39 routes 


Bus Service Improvement/Restoration on 12 routes 
Bowdoin Station Reopened 
DRTX reovened. 


RTL Fare Reduction 

Base fare decreased from 75¢ to 60¢ 
Downtown Crossing Service Restored 
Bus Service Improvement/Restoration on 12 other 
routes 
Sunday Evening Service Hours extended to 1:00 AM 
on all modes 


RTL and Green Line Headway Improvements 


Arborway Streetcar Service Restored 
Symphony Station Reopened 


pS te 


e Curtailing Sunday late evening service on rapid transit, 
streetcar, trackless trolley, and bus routes, providing a 
total of 12 hours of Sunday service. 


e Closing Bowdoin and Symphony stations on the rapid transit 
lines. 


@e Discontinuing Sunday daytime service (only) on 60 bus routes. 
@e Reducing or eliminating subsidies for local bus services. 


Furthermore, to accomplish the cutbacks in service, the Office of 
Service Planning developed a set of basic guidelines and methods 
for instituting emergency bus service reductions which included: 
(1) the elimination of bus routes, (2) the elimination of route 
segments, (3) the increasing of headways (reducing the frequen- 
cies of trips) especially during peak periods, (4) the reduction 
of the hours during which bus service is provided, and (5) 
changing the express bus services provided. Service changes 
included: 


@ Changing the headways or making other schedule reductions for 
more than 106 bus routes. 


@e Discontinuing 28 bus routes entirely. 

@ Combining 3 pairs of bus routes. 

@ Discontinuing route segments in 15 bus routes. 

@ Discontinuing 2 bus routes during off-peak periods. 


Of all bus routes, 88 percent had some changes made in scheduled 
headways. These alterations were made largely as the result of a 
policy decision to raise the peakload standards from 140 percent 
of designed seating capacity to 160 percent during the peak 30 
minutes for all bus routes. A display of the vehicle assignments 
before and after the service changes may be found by comparing 
Table 2-2 (A) with Table 2-2 (B). 


In addition, changes were made by the Commuter~Rail~Department... .... 
which included: 


e Closing 9 of the commuter rail stations on 6 branches. 


e Instituting a 9.7 percent cut in the total number of commuter 
rail trains operated. 


Beyond scheduled reductions in service, there has also been a 
change in the quality of service and dependability. In 1979, a 
systemwide average of 96 percent of all scheduled trips were 

made. Of those trips not made, 11 percent-of the time..the .cause 
was due to a lack of available crew to make the trip. In 1980, a 
systemwide average of 97 percent of all scheduled trips were made. 


Se 


In 1981, average weekday service saw an average of 97 percent of 
all scheduled bus trips run (see Table 2-7A) and 95.77 percent of 
all rapid transit trips run (see Table 2-7B). On a systemwide 
level, an average of 96.9 percent of all scheduled trips were 
made in 1981. Obviously, this is not a significant change from 
previous years; however, what is significant is that 40.3 percent 
of all trips not made (44 percent for rapid transit, 39 percent 
for buses) occurred due to a lack of personnel. Accompanying a 
reduction of all scheduled trips, the vehicle availability and 
the condition of those vehicles used was improved due to the 
increase in total vehicles available for trips to be made. 


There are several reasons for trips not being made, principally 
disabled vehicles, lack of vehicles, or lack of available crew 
members. A significant factor in the issue of crew availability 
which has accompanied other major service cuts, has been a reduc- 
tion in the "cover list" of available drivers. This list of 
vehicle operators is a pool of additional manpower used to fill 

in for staff who are ill, on jury duty, or personal leave, or who 
retire or resign in the middle of a timetable. (Presently, 

hiring is conducted at the start of each new timetable (quarterly) 


Historically, the cover list was maintained at 14 percent (of 
scheduled runs) in excess of the drivers needed for scheduled 
operations. In September of 1979, this percentage was altered to 
12 percent, and in April of 1981, it was further reduced to 9 
percent. A 9 percent cover list appears to create a scarcity of 
cover personnel, especially by the end of a given timetable at 
which point the actual percentage of cover personnel has dropped 
to near zero. 


The results of this lack of cover personnel become a type of 
service reduction. Table 2-8A shows, for example, that of all 
1981 average weekday bus trips scheduled but not made, 39 percent 
failed to occur due to a shortage of crew. This is 1 percent of 
daily total trips. Table 2-8B shows the same data for the rapid 
transit system. 


During the course of 1981, a number of the instituted service 
reductions were "discontinued," thereby restoring previous levels 
of service. By February of 1982, more than half of the bus 
routes affected had been at least partially restored to previous 
service levels with the major restoration of service having 
occurred in April of 1981. Sunday evening service has been 
restored as have many of the other types of reductions in con- 
junction with the 1981 fare increase. It is estimated that origi- 
nal cuts made in the beginning of 1981 reduced service, as 
measured by vehicle miles, by 20 percent. The MBTA estimates 
that total service reduction in November of 1981 is between 12 
percent and 13 percent of the bus service provided in 1980. 
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2.4.2 Fare Levels on the MBTA 
Historic Fare Levels and Structures 


Base fares on the MBTA system changed very slowly in the three 
decades prior to 1980. bus fares went from 10 cents in 1950 to 
25 cents in 1980, with 5 cent increases in 1954, 1968, and 1975 
(an average increase of one half cent per year). Rapid transit 
fares went from 15 cents in 1950 to 20 cents in 1954 and then to 
25 cents in 1968 (an average increase of one third cent per 
year). Over this time period, several other changes were made in 
the fare system. The most significant change was the elimination 
of free transfers between subways and buses which began in 1961. 
In 1969, the state passed legislation providing a reduced fare to 
“citizens over the age of 65 who reside in the MBTA district. 

Dime Time, an experimental program that reduced rapid transit 
fares to 10 cents between 10 AM and 1 PM, Monday through Friday, 
was in effect between 1973 and 1975.* 


Current Fare Levels and Structure 


In 1980, the MBTA began to make additional changes in the fare 
structure. In July, rapid transit fares increased 25 cents; com- 
bined trips on the subway and the Arborway, Commonwealth Avenue, 
or Beacon Street lines increased by 5 cents (See Figure 2-7). 
commuter rail fares were raised an average of 19 percent. Rapid 
transit fares had not been raised since 1968; railroad fares were 
last raised in 1975. 


In August 1981, the MBTA initiated a systemwide fare increase. 
The local bus fare went from 25 cents to a zonal system with a 50 
cent base fare. The base rapid transit fare rose from 50 cents 
to 75 cents. Express bus fares also increased to a maximum of 
$1.50/trip. This fare structure is shown in Figure 2-8 for rapid 
transit and Table 2-9 for buses. Senior citizens are allowed to 
ride free between 9:30 AM and 4:00 PM on weekdays. Students are 
offered fares at half the adult full fare. At the same time, the 
cost of prepaid passes, good on combination bus to rapid transit 
trips, was changed to reflect the base cost of 16 round trips 
instead of 18 round trips. 


In 1982, in response to decreased ridership, due in part to the 
higher fares, the MBTA adjusted the rapid transit fares once 
again. The base fare price, beginning in May 1982, was lowered 
from 75 cents to 60 cents and the fares on surface transit were - 
retained using the zonal breakdown to determine cost. 


*Dime Time was extended until 2 PM in 1974 in an effort to 
increase off-peak ridership. The program is discussed more fully 
in Section 5.0. 
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Zonal Fare Tariff - Bus System 


Zone Route Miles Fare 
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Categories, Fare Tariff - Bus System 


@e Base Fare - $0.50, good for all routes that are 
less than 6 miles and for the first 6-mile zone 
On routes longer than 6 miles 


@e Zone Fares - Additional $0.25 for each aay 
increment. 


@ Express Premium - Additional $0.25 for express 
bus services. 


Maximum Fare - $1.50, including express premium. 
@ Senior Citizen, Children, and Student Fares - 
Consistent with rapid transit fare policy. 


NOTE: Zone Fares may be adjusted based on geographic, 
topographic, or other unusual conditions in 
order to establish logical zone boundaries. 


CHANGES IN Bus Fares, Aucust 1981 TABLE 
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Analysis of Change in Fares 


Changes in the real cost of transit in Boston cannot be 
understood solely on the basis of changing base fares. The true 
cost of transit reflects the changing relationship between the 
base fares and the average fare and also the impact of inflation. 
The base fares represent an accurate picture of the cost of tran- 
sit for riders who use a single mode and obtain no discounts from 
passes or special fares. Due to discounts offered to various 
groups of riders, however, an average fare is more meaningful for 
comparisons. For instance, the use of prepaid discount passes 
has increased dramatically in recent years. The elderly have 
gone from paying full fare to paying half fare beginning in 1969, 
to less than half fare in 1980, and finally to free during the 
off-peak beginning in 1981 and 1982. Prior to 1961, transfers 
from bus-to-subway were free; now riders who link trips must pay 
fares on both modes. 


For these reasons, an average fare has been calculated to facili- 
tate comparisons. The 1980, 1981, and 1982 figures are not 
directly comparable to those prior to 1980, due to changes in 
estimation techniques. The average fare is calculated by esti- 
mating the amount paid by each transit rider for a complete 

linked trip. The reduced fares for the handicapped, elderly, and 
students, and the increased use of passes, have caused the 

average fare to become a smaller and smaller percentage of the 
total linked trip base fare ever since transfers were abolished in 
1961. 


Although fares have been increasing in an absolute sense, the 
value of money has fallen dramatically. Figure 2-9A shows the 
average fare plotted in both current and constant 1967 dollars. 
When inflation is taken into account, it is evident that the 
average fare fell dramatically between 1969 and 1979. Even when 
the 1980 and 1981 fare increases are taken into account, the real 
average fare in 1982 is lower than it was between 1969 and 1972. 


Figure 2-9B shows fares plotted against inflation and the price 
of gasoline, using 1967 as an index = 100 for each of the 
variables.* Since 1974, the indexed cost of gasoline has 
increased faster than the Consumer Price Index (CPI) and MBTA 
fares. Gasoline is considered in this analysis, since it repre- 
sents a major component of the cost of automobile use, an alter- 
native mode of travel to public transportation. I*, therefore, 
plays an important role in determining the impacts of-an increase 
in the fares on the MBTA. 


*The CPI is developed using a base of 100 for 1967. The two other 
variables, fares and gasoline, were indexed also to 1967. 
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2.5 COST OF MBTA SERVICE 


The cost of providing MBTA service can be described in two broad 
categories: operating expenses and capital expenses. Capital 
expenses are funds spent for improvements or additions to the 
physical plant or equipment. Eighty to eighty five percent of 
capital expenses are financed with federal (Urban Mass 
Transportation Administration) funds. The remaining fifteen to 
twenty percent of capital expenses are financed through the 
issuance of long-term bonds. The interest and principal on these 
bonds are paid by the MBTA, and represent a fixed cost in the 
annual budget. With increasing capital expenditure in recent 
years, these fixed costs have become a greater component of the 
annual budget. 


Operating expenses are those recurring costs in the transpor- 
tation system, such as salaries and wages, maintenance, energy, 
taxes, interest on unfunded debt, insurance, and supplies. 
Operating expenses can be divided into two categories: MBTA 
operations and private carrier contract costs. Under terms of 
contracts with private carriers, such as the Boston and Maine 
Railroad and Rapid Transit Incorporated, the MBTA pays for the 
cost of service not covered by fare revenue. This net cost of 
service appears in the MBTA budget. For the purpose of this ana- 
lysis, only the costs of the MBTA-run system will be considered 
as operating expenses. 


Table 2-10 and Figure 2-10 display trends in average fare and 
operating costs from 1967 to 1981 in both real and current terms. 
Operating costs and revenue from transportation are summarized in 
Table 2-11. 


Overall, the fares charged by the MBTA do not cover the cost of 
providing transit service. Passenger revenue, which in 1970 
covered over 50 percent of the cost of operating the MBTA, 
accounted for less than 26 percent of the cost of operations in 
1980. This trend has recently been reversed, with passenger 
revenue covering 31 percent of operating costs in 1981. 


Adjusting for inflation (1967 dollars), operating cost per 
passenger in 1980 was 66 cents, with the average fare per 
passenger at 16.7 cents. The difference between the cost and 
fare has lessened in 1981, with the real operating cost per 
passenger at 64 cents, and the real average fare per passenger at 
20.9 cents. 


The cost per mile of operation of the MBTA is higher than the 
cost/mile of operation experienced by other transit authorities. 
This cost/mile value for other transit authorities is shown in 
Table 2-12. It must be noted that different transit authorities 
employ different accounting procedures and may consider different 
formulas for calculating costs (for example, not including 
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COST AND FARES PER PASSENGER FOR MBTA OPERATIONS 
1967 - 1980 


Current Dollars 
sseeeeceee Real Dollars (1967) 


Cost Per Passenger 


PO ian PT te 


DOLLARS 
8 


1967]- 
19686]- 
1969]}- 
1970}- 
1972}- 
1973 
1974 
1975 
1976 
1978 
1979}- 
1980 


1971 


COST PER MILE FOR MBTA OPERATIONS 1967-1980 


Current Doilars 
seeseeceee Real Dollars (1967) 
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Total Annual Vehicle/ Cost Per 
Transit Operating Passenger Car Vehicle Mile 
Authorities Expenses Revenue Miles (in dollars) 
NYCTA/MABSTOA MB 449,817,500~ 85,509,000 5.26 
RR 836,179,260 232, 9034970 3.59 
Chicago MB 195,493,450 S2', 0874 500 Br. f4:1, 
RR 100,980,740 48,862,800 2.07 
So. Calif. RTD MB 228,743,180 86,061,400 O16 7 
SEPTA MB 79,467,991 33,642,690 2036 
RR 38,304,083 13547297, 540 awed 
Sc 34,284,446 5,824,910 5.89 
TB 43202, 125 L 800 729 2.78 
WMATA MB 142,360,430 42-5928;,.955 3 ers 
RR 5157109942 16,816,448 ce, 
MBTA* MB 3538596872 224 ie ke 47 23 3.86 
RR £064357717382 10,404 753 10.'52 
sc 16,449,707 57452 1O 96 3.19 
TB 3,945,370 S253 9'5 4.86 
CR £9519'261 Sci 5 67945093 Tek 
Trans. of NJ MB 103,582,940 47,651,290 aie ler 
Greater MB 57)64i9 204 20,186,000 2.86 
Cleveland RR 870737509 2,396,088 Bess 
DR 2,194,660 643,379 35°25 
PAT Pittsburgh MB 62,020,702 So pee pea Teoa 
sc 910 73:542 Lp 845621 wee 
Baltimore MB 45,784,253 42-55 45) lA EM ake! 
: DR 511,918 253;,:000 te 
Bi-State DA- MB 65,214, 862 23,798,398 Ppa BI 


St. Louis 


*MBTA figures are for-calendar-year 1979. 
Source: U. S. DOT, Transportation Systems Center, Section 15, 
"Annual Report,” 1981. } 


Key: MB = Motor Bus RR - Rapid Rail 
SsC ~ Street) Car Thom «po bleat...2us 
DR - Demand Responsive CR - Commuter Rail 
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interest on unfunded debt). As a result, information presented 
in Table 2-12 may not provide a true comparison of operating 
costs. A more detailed comparison of MBTA costs with those of 
other transit properties has been conducted for the MBTA 
Management Practices Study. 


2.6 SOURCES OF FUNDING 


As already noted, only 21 percent of the funding for the MBTA is 
generated by passenger revenue. The remainder comes from the 
taxpayer, indirectly through the state (approximately 40 percent 
in 1980), the federal government (8 percent), and the local 
cities and towns (26 percent). The amounts received from each of 
the sources between 1971 and 1980 are shown in Table 2-13 and 
Figure 2-ll. 


Although funding from all levels of government increased in abso- 
lute terms, the relative percentage of MBTA costs carried by 

each source has increased for some governments and decreased for 
others (see Figure 2-12). The cities and towns in the MBTA 
district provided nearly 77 percent of the total taxpayer 
assistance in 1971; the state paid 22 percent in the same year. 


The federal Section 5 operating assistance is scheduled to be 
phased out over the next three years. It is likely that 
increased farebox revenue would be put toward maintaining current 
service levels with reduced federal funding. Previously, an 
increase in revenue from fare increases would have affected the 
deficit and the amount paid by the local cities and towns in the 
MBTA district and by the state. 


2.7 OPERATING FACTORS AND TRENDS 


The category of operating factors and trends contains several 
different types of indicators which may be used to assess recent 
changes in the system. For example, this section discusses 
trends in energy efficiency and consumption in the MBTA system, 
trends in peak-load factors, and the trend in overall efficiency 
as measured by cost per passenger-mile. Also, this section pro- 
vides information on the capacities of the MBTA system, both with 
and without the current constraints of vehicle fleet size and 
signal system capabilities. 


2.7.1 Energy Use and Efficiency 


The energy efficiency of the MBTA has been increasing over the 
last few years. From 1980 to 1981, energy efficiency increased 
by 2.4 percent (based on revenue miles), and energy consumption 
declined by 12 percent. As displayed in Table 2-14, energy effi- 


they 0 


ciency (based on revenue miles) increased by 11.5 percent* from 
1.0283 in 1978 to 1.1467 in 1981, and energy consumption is down 
ByitS./ percent in 1981. % 


The improvements in energy efficiency do include the closing of 
the South Boston Power Plant. Since energy use by the system is 
predominantly electric, the closing of the South Boston Power 
Plant produces a large impact on the energy savings. However, 
Table 2-14 indicates that use of automotive fuels has also 
declined significantly in addition to electric energy. 


Two projects are now underway to reduce automotive energy use. 
The Authority has undertaken a program to evaluate the effec- 
tiveness of a diesel fuel additive in improving MPG. 

Manufacturer claims of 10 percent or greater fuel economy, if 
correct, will result in savings of over 600,000 gallons of diesel 
fuel per year. 


The Authority has also awarded a contract to supply and install 
an automotive fuel management pilot system to automatically 
control and monitor gasoline dispensing. If the project is suc- 
cessful, the Authority will consider installing the management 
System at all locations to control gasoline and diesel fuel. 
Furthermore, the Authority is eliminating the use of No. 6 
heating fuel at two major locations (Charlestown and Everett) and 
replacing the heating systems with more energy efficient boilers 
(dual gas/No. 2 oil boilers have been installed at Everett). 


In the area of electric power, obsolete 25 HZ power conversion 
facilities are being replaced with energy efficient, lower energy 
cost substations to further reduce dependence on 25 HZ power 
purchased from Boston Edison Company through the inefficient fre- 
quency converter at South Boston. 


The energy use reduction from 1980 to 1981 is 533,065 x 106 Btu, 
which is the energy equivalent of 4,240,738 gallons of gasoline. 
The dollar value of this energy saving is on the order of $3.4 
Million to $4.2 million depending on the price per gallon for the 
quantities of fuels saved (gasoline, diesel fuel, No. 6 oil, 
aviation jet fuel). This saving equals 20 percent to 26 percent 
of the increased operating income in 1981 compared--with-1980--as—- 
shown in Table 2-14. 


The fuel efficiency of MBTA revenue vehicles translated into 
revenue vehicle miles per gallon of gasoline is_shown to have. _ 
increased from 1.02 to 1.14 from 1978 to 1981 (Table 2-14). By 
comparison, the average commuter automobile produces 15 vehicle 
miles per gallon of gasoline. 


*Information on energy efficiency was provided-—by..the MBTA..Office 
of Energy Conservation. 
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DISTRIBUTION OF GOVERNMENTAL FINANCIAL 
ASSISTANCE TO THE MBTA 
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The reasons for the relatively high energy use by MBTA vehicles 
compared with the average commuter automobile is caused by the 
unused capacity in transit vehicles, due to the predominant one- 
way flow of passengers in the AM and PM peaks and the con- 
centration of ridership during these peak periods. Also, as 
noted previously, about 30 percent of the electric energy is used 
for wayside loads which are not directly related to moving 
vehicles. However, the more realistic measure of energy effi- 
ciency is in terms of passenger miles per gallon of fuel. 


Using the 1981 figure of 4.29 passengers per revenue mile for the 
MBTA multiplied by the 35,711,187 revenue miles in 1981 (Table 
2-14) produces 153,201,000 passengers. Assuming the average 
passenger trip length is 5 miles, the number of passenger miles 
becomes 766,005,000. Dividing the passenger miles by the fuel 
equivalent of 31,141,876 gallons of gasoline produces 25 
passenger miles per gallon of fuel equivalent. 


Assuming the average commuter automobile carries 1.4 persons, the 
energy efficiency becomes 21 passenger miles per gallon of fuel. 
This indicates that the ener efficiency of the MBTA transpor- 
tation system is about 1.2 times the ener efficiency of the 
average commuter automobile. It should be noted that all of the 
MBTA gasoline and a portion of the diesel fuel are used in non- 
revenue vehicles. Therefore, this energy is not directly 
involved in moving revenue passenger vehicles. If the comparison 
of the energy efficiency of the MBTA and private cars were made 
during the peak periods and only the energy used to move the 
vehicles considered, the energy efficiency of the MBTA would be 
considerably greater. 


In 1980, the Authority purchased 7,069,211 gallons of diesel fuel 
for buses and non-revenue vehicles. Assuming 296,200,000 
passenger miles for buses, the energy efficiency is greater than 
42 passenger miles/gallon since a portion of the diesel fuel is 
used in trucks. 


What becomes evident here is that a large amount of energy 
investment made in the system as a whole results in high energy 
use per passenger mile when the system is being used at low capa- 
city. However, there is a low marginal cost associated with the 
addition of increased ridership. For example, if the Authority 
increased revenue mileage by 10 percent to handle a 10 percent 
increase in ridership, the energy efficiency would be 4.4 percent 
greater than the total figure shown for 1981 since a large por- 
tion of the electric energy used by the system is fixed. [In 
1981, 29 percent of the total electric energy used by the system 
was consumed by non-traction loads, and this portion of the 
electric use would be unaffected by increased train mileage. 
Appendix F provides a sample calculation to show the effects of 
Such a mileage increase on system energy efficiency. 


iiels me 


2.7.2 Peak Load Factor Standards and Existing Conditions 


In viewing-energy efficiency factors and the quality of service 
provided by the system, an analysis of existing load factors on 
various routes is essential to determine both operating trends 
and short-term service planning. In 1977, as part of the Service 
Policy for Surface Transportation established by the MBTA, peak- 
load factor standards were created. These standards demonstrate 
a relationship between passengers per vehicle and seating capa- 
city for time and type of service provision. The maximum load 
standards for surface travel are as follows: : 


Maximum Load Standards - Bus and Trackless Trolley Service* 


Service Peak 30 Total Peak 

Function Minutes** Period Midday Evening 
Linehaul 100% 100% 100% 100% 
Feeder 140% 120% 100% 100% 
Cross-Town 140% 120% 100% 100% 
Inter-Town 140% 120% 100% 100% 


Maximum load factor standards have not been defined in this 
manner for the rapid transit lines. 


The existing load factors observed on the surface routes range 
from relatively low values (less than .50) on some suburban ser- 
vice at off-peak times to well over 3.0 on the rapid transit and 
trolley cars during the peak. The load factors by route for peak 
hours are provided in Appendix C-2. A notation has been made for 
each route where the load factor has increased since last year. 
The average peak period load factor for all bus routes combined 
was .99 in 1981, which compares with a slightly lower level of 
~97 in 1980. 


2.7.3 Operating Capacities 


Whereas load factors relate only to seating.capacity.on.indivi-.- 
dual vehicles, the operating capacity of a system is estimated as 
a function of both the seating and standing capacity on vehicles 
(both surface and rapid transit) and the number of vehicles 
making runs. The effective operating capacity is less than the 
absolute operating capacity because of such factors as passenger 


*MBTA, Service Policy for Surface Public Transportation, 
August 3, 1977. 


**During 1981, the MBTA's standard was temporarily changed to 160 
percent for all bus routes (during peak 30 minutes) as a budget 
reduction measure. 


te Fp 
flow, train flow, and spatial distribution of passengers on 
trains and in stations. For the MBTA rapid transit system, the 
Signal system has also provided a design constraint. 


The theoretical operating capacity of the surface system is much 
less constrained by the current infrastructure and is principally 
determined by the number of assignable vehicles (1,025 buses and 
50 trackless trolleys in 1981), the number of scheduled trips 
(7,121 daily in 1981), and the number of drivers available. 


To estimate the current and potential theoretical operating capa- 
city for the rapid transit system is more complex. Detailed in 
Appendix C-3 is a line-by-line description of this process for 
normal and crush loads under four different conditions: 


1. Actual Capacity. Reflects the estimated line capacity given 
present service schedules. 


2. Constrained Capacity. The number of passengers accommodated 
with the maximum amount of service which can be provided 
given the existing vehicle fleet. 


3. Potential Capacity. The number of people that can be carried 
with an unlimited fleet and station modifications necessary 
to accommodate longer trains. 


4. Design Capacity. The maximum capacity possible given the 
design limitations of the signal system and assuming absolute 
schedule adherence. 


Table 2-15 provides a summary of this information for the rapid 
transit lines. A detailed explanation of the process and assump- 
tions used to derive this information may be found in Appendix 
C-3, Operating Capacity. 
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3.0 RIDERSHIP IMPACTS OF RECENT FARE INCREASES 


In response to the rising cost of operating the MBTA and 
restrictions on the funding levels, the Massachusetts Bay 
Transportation Authority increased fares and reduced service in 
recent years. These changes have already been described in 
Section 2.0 of this report. Actions of this nature have had a 
negative effect on ridership levels, causing passengers to seek 
other less costly or more convenient alternative transportation. 
The rider's response to changes in fares or service levels, quan- 
tified in terms of elasticities, depends on several factors 
including: the proportional change in the fare or service level: 
the trip characteristics such as sub-mode used (bus or rapid 
transit), time of travel or trip purpose; and the socioeconomic 
characteristics of the rider such as age or income and the cost 
characteristics of alternative modes. 


This section presents a brief review of the literature on fare 
and service elasticities. The estimated ridership changes on the 
MBTA due to the recent fare increases are then presented. An 
elasticity analysis has been performed to estimate these changes, 
and an assessment of the usefulness of and problems with elasti- 
city analysis is made. 


3.1 ELASTICITY ANALYSIS AND RIDERSHIP RESPONSE 


The ridership response to a change in either fare or service 
level may be quantified as an elasticity. Generally, elasticity 
analysis in economics is a measure of the responsiveness of con- 
Sumers to changes in the price (fare) or the quality of a good 
(service). Here we are examining fare elasticity which is a sta- 
tic measure of the proportional change in a dependent variable . 
(ridership) with a percentage change in price. Since the elasti- 
city is found by computing the ratio of two percentages, it is a 
dimensionless number, meaning that its value does not depend on 
the units used for measuring demand and price. 


For example, in this case, we are interested in discovering the 
price level at which riders will cease to use transit or will 
find alternative modes of transportation to be more attractive 
than using the transit service provided at a given cost. To do 
this, looking at the historic percentage change in ridership with 
each percentage change in fare or service may be useful. To 
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quantify changes in levels of service in terms of the perceived 
value to riders is difficult. However, they may be derived by 
substituting a measurable value such as change in headway or 
frequency, etc. 


Although there are several methods for calculating elasticities, 
the empirical elasticities referred to throughout this study are 
arc elasticities. An arc elasticity is defined as a percentage 

change in ridership based on a percentage change in price rela- 

tive to the average of the before and after ridership and price 

values, respectively. It is defined mathematically as: 


( (q2 = gl)/( (q2 + gl)/2) ) 
( (p2 = pl)/( (p2 + 19)/2) ) 


arc = 

where ql = ridership before fare increase 
where q2 = ridership after fare increase 
where pl = fare before fare increase 
where p2 = fare after fare increase 


Thus, an are elasticity is the ratio of the fractional change in 
actual demand (ridership, in this case) to a fractional change in 
price (the fare) here. 


Service elasticities are derived in the same manner by substi- 
tuting a measurable value for the change in the level of service, 
such as headway (service frequency) change. 


For example, a review of the literature on fare changes in other 
cities has pointed to a range of elasticities that could be 
applied to Boston. Although this will be demonstrated in greater 
detail in Section 3.2.4, these are the ranges into which transit 
fare elasticities fall. 


Peak Period 


rapid transit = -.08 to -.36 
local bus Zoe sl} to =-238 
express bus #--.03 to -.33 
Off-Peak Period 


rapid transit = -.18 to -.44 
local bus = -.26 to -.41 
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In general, the lower estimates are based on elasticities derived 
from Boston's past fare increases. For a review of elasticities, 
the reader is directed to two basic DOT publications.* 


3.1.1 Review of Past Rider Response 


Ridership response to changes in the transit fares and service 
levels has been studied extensively over the past 20 years. 
Difficulty arises, however, in trying to isolate the effects of 
just a fare increase or service change. A fare increase is 
typically coupled with a change in service, marketing technique 
or promotional campaign, making it difficult to determine the 
sole effects of a fare change. Other exogenous factors, such as 
a gasoline price increase or supply shortage, might obscure the 
effects of a fare or service change. Despite these problems, 
several basic conclusions have been drawn from previous 
experience. They are summarized below. 


3.1.2 Fare Changes and Elasticity 


e A general rule--the Curtin Rule-- that has been used by the 
transit industry in the past, states that for every one per- 
cent increase in fare, there will be a corresponding decrease 
of one-third of one percent in ridership. Although actual 
ridership response depends upon the particular city and cir- 
cumstances surrounding the fare change, the use of this factor 
is still adequate for general systemwide estimates. 


e Transit demand is inelastic with respect to fare; that is, a 
change in fares will cause a lower proportional change in 
ridership. 


e Elasticities to bus fare changes are generally higher than 
rapid transit elasticities. 


e Off-peak elasticities are generally higher than peak period 
elasticities. This corresponds with the responses of riders 
making work trips being less sensitive to fare changes than 
those making shopping trips. 


@ Empirical evidence does not generally support the theory that 
: the relative response to a fare change depends upon both the 
absolute and proportional magnitude of the change. The 
elasticities derived using a relatively low base fare and a 
relatively minor increase should be transferable to other 
situations. Until recently, however, most fare increases have 
not typically been drastic, making it difficult to generalize 
as to the exact impacts of the 1980 and 1981 changes. 


*U.S. DOT, FHWA, Traveler Response to Transportation Systems 


Changes, 1981; U.S. DOT, UMTA, Patronage Impacts of Changes in _ 
Transit Fares and Service, prepared by Ecosometrics, Inc., 1981. 
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3.1.3 Service Changes and Elasticity 


e Transit demand is inelastic with respect to changes in 
service, that is, a one percent change in a service charac- 
teristic (e.g., service frequency, vehicle miles) will produce 
a lower percentage change in ridership. 


@ Off-peak and weekend service elasticities are higher than peak 
period service elasticities. 


@ Ridership levels are more responsive to service changes on 
routes with lower levels of service than those with higher 
levels of service; for example, a reduction in service ona 
route with high headways (low bus frequency) would produce a 
greater loss in riders than a similar reduction on a route 
with low headways (high frequency). 


@e In gan-ral, ridership is less responsive to fare changes than 
to an equivalent percentage change in service, i.e., fare 
elasticities are lower than service elasticities. 


@ The impacts of service changes have most typically been 
measured in terms of the change in headways or vehicle miles 
of travel. 


@ Headway and vehicle-mile elasticities are similar, based on 
actual case studies. Aggregate vehicle-mile elasticities are 
considered irrespective of whether they relate to frequency, 
route length, route density or service-hour changes. 


@ Ridership is more responsive to improvements in headway than 
in-vehicle time. This conclusion is drawn from the results of 
bus priority lane demonstrations in several cities (including 
Boston). 


3.1.4 The Results of Fare Increases in Other Cities 


In a further attempt to summarize the general effects of a fare 
increase, a review of the effects of fare increases in other 
cities has been conducted. This review reaffirms the conclusions 
of Curtin (1968) that response to fare increase is generally 
inelastic, i.e., ridership change is proportionally smaller than 
the fare change. The following is a description of case studies 
of fare increases and their impacts on ridership in other cities. 


New York State Metropolitan Transportation Authority (MTA) 


An EIS prepared in May 1981 predicted a loss of ridership for 
proposed fare increases of 15 and 40 cents on Subway and bus 

lines and 20 and 50 percent increases on commuter rail lines. 
The amount of fare increase, projected loss in ridership, and 
revenues are shown as follows. 
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Ridership and Revenue 


Fare Increase Ridership Revenue 
subway and bus 15¢ -5.0% to -6.73 +16.6% to 18.33 


commuter rail 20¢ 


subway and bus 40¢ -13.4% to -17.8% +37.6% to 43.5% 
commuter rail 50¢ 


The report analyzed subsequent effects on vehicular transpor- 


tation, air quality, economic activity, lower-income groups and 
related areas. 


Transportation 


Fare Increase Increase in Daily VMT-Regionwide 
subway and bus 15¢ +0.3% to 0.4% 

commuter rail 20¢ 

Subway and bus 40¢ F0-8S to Li1% 

commuter rail 50¢ 


Air Quality 


Fare Increase Auto Emissions - Regionwide 
Subway and bus 15¢ hydrocarbons +0 .3% 
commuter rail 20¢ carbon monoxide +0.7% to 1.0% 


nitrogen oxide +0.2% to 0.4% 


subway and bus 40¢ hydrocarbons +O0E7 S150 1609 
commuter rail 50¢ carbon monoxide +0.8% to 1.1% 
nitrogen oxide +0.8% to 1.03% 


The EIS concludes "the projected range of increased emissions for 
either HC or-€O does not -represent a significant impact to... _ 
regional air quality." The EIS stated that the fare increase 
would have little impact on the overall level of regional 
economic activity, but conceded there would be a greater impact 
on lower-income groups. For example, an individual earning 
$10,000 annually would have to spend an additional 1 percent of 
his income if the fare were raised 15 cents. (An individual 
earning $20,000 would pay an additional 0.52 of his income). 
Negligible impacts were reported on noise levels, water quality, 
land use, and cultural resources. 


Data from a 1980 fare increase were also included in the EIS. 
Fares on all lines were increased an average of 20 percent, with 
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weekend half-fare and senior citizens half-fare programs reduced, 
along with service quality reductions. This caused a 5.7 percent 
decline in subway ridership during the last six months of 1980, 
and 9 percent and 11 percent declines in ridership reported for 
two bus lines. Other lines, including Conrail and the Long 
Island Railroad reported ridership increases of 3 to 4 percent. 


A different study reported ridership reaction to the 1966 New 
York City subway fare increase in the following way: 


Period of Day Ridership Decrease 
7 AM - 10 AM 2.4% 

10 AM - 4 PM 8.0% 
4 PM —- 7 PM 5.03 
7 PM - 11 PM 14.6% 

La PM \=— 16h -AM 3.73% 


As is apparent from the chart, work trips showed the smallest 
ridership decrease, with more significant drops in off-peak hours 
when more discretionary trips are likely. 


Ontario Cities Study 


Following a series of fare increass in 24 Ontario cities from 
1975 to 1977, a study revealed changes in ridership ranging from 
an increase of 14.7 percent to a decrease of 35 percent. The 
average ridership decrease was 1.1 percent. The average fare 
increase was 26 percent and different market segments, i.e., 
children, students, adults were subject to different levels of 
increase. Based on a six-month period following the fare 
increase, average revenues for transit systems rose 18.5 percent. 


Other salient points of this example include: 


@ Only one of the cities experienced a revenue loss from 
increasing its fares. 


e "The effectiveness of a fare increase in producing increased 
revenue decreases with the time elapsed since the increase. 
It appears that transit riders need some time after the fare 
increase before they can switch to other transportation modes 
or eliminate certain unessential trips or both." 


An earlier Ontario study of 14 cities in 1976 examined ridership 
levels within three months of fare increases. For large cities 
over 200,000, the shrinkage ratio was about -.20; i.e., a 

10 percent increase in fares resulted in a 2 percent reduction in 
ridership. For smaller cities, the shrinkage ratio was about 
-.33, or the same figure Curtin (1968) reached. 
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North Virginia Bus Routes 


The effect of peak period fare increases on a series of bus lines 
running from Northern Virginia to Washington D.C., was reported 
in 1978. Trip distances varied from 5 to 16 miles, and patronage 
was seasonally adjusted. 


Along a 5-mile route from Arlington to Washington, D.C., the fare 
was increased 52 percent. Subsequent ridership loss was 6.92 
percent (elasticity - 28 percent). On the Falls Church to 
Washington line, a fare increase of 31 percent resulted ina 
ridership drop of 8.4 percent (elasticity - .27 percent). Along 
the 16-mile Shirley Highway Corridor, a 40 percent fare increase 
showed a 1.05 percent decrease. 


The report observes that the longer Shirley Highway Bus route 
showed less elasticity with respect to transit patronage. The 
premium express service offered by the line appears less sen- 
Sitive to price increase. A fourth bus line reported an increase 
in passenger ridership following an increase in fares. The 
report claims unidentified phenomena are responsible for this 
occurance. 


The conclusion: 


There was little evidence of passengers on either service 
shifting travel outside the peak periods to avoid higher 
fares. The fare increase had no effect on auto travel. 
These results suggest applying different pricing policies to 
different types of transit service. 


California Fare Increases 
—GittOtNia rare increases 


A report published in 1980 showed effects on ridership and 
revenue of fare increases in Los Angeles, San Diego, and the 
San Francisco-OaKland area. 


The Southern California Rapid Transit District (SCRTD) carried 
330 million riders in 1979 on 220 routes. Its basic fare was 40 
cents, 20 cents additional for express; 10 cents additional- for 
transfer, and 10 cents for seniors. In the Spring of 1980, a 
fare increase raised the base fare to 50 cents, with 
"significant" increases in the cost of passes, and a 10 cent/ 
Stage increase on express lines. Ridership declined 6.7 percent, 
and revenue increased 22.1 percent. 


The San Diego Transit Corporation (SDTC) carried in 1975 120,000 
riders weekly. In August of 1978, its base fare was 40 cents, 
with 20 cents for seniors and 25 cents for youths. The fare 
increase raised the basic fare to 60 cents, off-peak senior to 30 
cents, and express to 75 cents. As a result, ridership declined 
20 percent, and revenues increased 41.6 percent. 


~86- ; 


AC Transit services Alameda and Contra Costa counties with trans- 
bay service from Oakland to San Francisco. On the average day, 
it carries 247,000 passengers. In 1978, its basic fare was 
increased from 35 cents to 50 cents, with "moderate" increases 
for trans-bay and express service, previously set at $1.25. 

Under the fare increase, ridership declined 9.8 percent, and 
revenue increased 43 percent. 


Patronage, clearly, was more inelastic in Southern California and 
the Bay area than it was in San Diego. The report concluded that 
short-trip users were paying more, generally, in each California 
city studies and that staged or distance-based fares would be 
more equitable: 


Highly differentiated scenarios offer the greatest balance 
for modest patronage losses combined with significant 
revenues. 


Baltimore 


Zone fares were raised in Baltimore in March of 1976. Regular 
fares were increased from 30 to 35 cents (off peak) and 40 cents 
(peak hours) in addition to 10 cents/zone. Revenue increased an 
unspecified amount, while adult ridership declined. After a 
year's observation, the study revealed an elasticity level one- 
half of the accepted norm of Curtin (.33), or .165. 


In conclusion, the studies observed have shown ridership to 
decline roughly one-third of one percent for every percent 
increase in fares. Few of the studies available have gone beyond 
observations of ridership declines. The New York State Metro- 
politan Transportation Authority's is the only report observed to 
include calculations for increases in VMT and subsequent air 
quality impacts. The EIS concludes that impact is minimal. The 
New York State EIR also is the only observed study that examines 
socioeconomic data to determine possible imapcts on lower- and 
moderate-income groups. 


3.2 RIDERSHIP CHANGE FROM 1981 MBTA FARE INCREASE 


A comparison of November 1981 and November 1980 ridership levels 
indicates that approximately 90,200 fewer trips were made on an 
average weekday in November 1981.* This translates into a loss 
of roughly 15.0 percent of the average weekday trips made on the 
MBTA. Of the 90,200 trips, it is expected that approximately 
56,700 fewer trips (9.4 percent) were made because of the fare 


*The difficulty and uncertainty in estimating ridership on the 
MBTA is addressed in Appendix B. 
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increase of August 1981. Service cuts accounted for a loss of 
32,000 trips (5.3 percent) on an average weekday. In addition, 
it has been estimated that 1,500 of the trips (0.2 percent) were 
lost because of the bus replacement program in effect during 
track repairs on the Dorchester Branch of the Red Line. Other 
trips might have been lost due to deterioration of levels of 
service on the rapid transit lines. The ridership levels for an 
average weekday in November 1980 and November 1981 are shown by 
mode in Table 3-l. The ridership profile is also displayed. 


The most significant changes in the types of riders were the 
increase in the number of elderly riders due most probably to the 
free off-peak fare, the increase in the number of pass users, and 
the decrease in the number of riders who pay the full adult cash 
fare. The smallest impact was on riders who use only rapid tran- 
Sit. The greatest loss was in the number of trips made using 
both rapid transit and bus for a Single trip. A more detailed 
review of the procedure and results is provided in Appendix E. 


Another way of presenting these changes is to illustrate the 
change in unlinked trips. This eliminates the uncertainty asso- 
ciated with linking trips; however, the number of unlinked trips 
is less meaningful because it is not directly related to a 
person-trip. That is, one linked trip made by transferring from 
a surface vehicle to a rapid transit line would be counted as two 
unlinked trips, one on surface and one on rapid transit. ‘A 
Single bus trip would be counted as one unlinked bus trip; a 
Single linked trip where a transfer is made from one bus to 
another bus would be counted as two unlinked surface trips. The 
purpose of displaying the change in unlinked trips is to facili- 
tate the derivation of fare elasticities and to isolate the 
effects of service changes. The percentage change in unlinked 
trips is very similar to that observed in linked trips: 


Nov. Nov. Percent 
1981 1980 Change 
unlinked rapid transit 310,100 360,300 =1359% 
unlinked surface 422,100 507,000 -16.73% 
TOTAL fei 867,300 -15.6% 


3.3 ANALYSIS OF RIDERSHIP LOSS 


Elasticities can be calculated from the change in ridership and 
fare levels using November 1980 and November 1981 levels to 
represent before and after conditions, respectively. The 
elasticities implied in the data for unlinked trips are as 
follows: 


rapid transit only 


combined rapid 


transit & surface 


Surface only 
TOTAL 


adublt-= full -cash 
- pass 


elderly & 
handicapped 


Student & children 
other free 


TOTAL 


# Trips (%) 
November 1981 


Lip oT eee i} 


Loa Zt8 so n0 S ) 


LAD, OO irs) 
511,100 (100.03) 


209,551( 41.0%) 
174,796( 34.2%) 


62,865( 12.3%) 
44,977( 8.8%) 
Gye eee 3.73%) 


311,100 (100.038) 


# Trips (%) 
November 1980 


156,300( 26.0%) 
234,500( 39.0%) 


210, 5000 “soe ue) 


601,300(100.08) 


321,100( 53.4%) 
LSU Oe 225 eee) 


46,300( 7.7%) 


9, 2000 Mig eo 
22,900( 3.83%) 


601,300(100.03%) 


SUMMARY. OF-RIDERSHIP Loss FoR AVERAGE WEEKDAY 


IN NOVEMBER 


Change ($) 
- 18,303 (-11.7 
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-111,549 (-34.7 
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ese OOo tae 
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BG 


e arc* 
unlinked surface a3 2 
unlinked rapid transit -.48 
TOTAL system unlinked =: 98 


FSP PLY PILES PER SAS Re 
*Uses ridership values as reported above; 
fare levels used were as follows: 


Nov. 1980 Nov. 1981 
unlinked surface | 21.8 cents 39.6 cents 
unlinked rapid transit 42.4 cents 60.0 cents 
linked total 43.5 cents 69.7 cents 


These elasticities include the effects of both a fare increase 
and service reduction and, therefore, tend to be higher than 
those expected solely from a fare increase. An attempt was made 
to isolate the effects of the service reduction from the fare 
increase. The number of trips lost due to the service cuts was 
estimated using the percent reduction in service and a derived 
service elasticity. 


The fare elasticities developed by adjusting for service reduc- 
tions are presented below: 


@® unlinked bus trips: e arc = -.19 


assuming a 12.0 percent reduction in bus service resulted in a 
7.3 percent drop in ridership; 


@ unlinked rapid transit trips: e arc = -.41 


assuming a .2 percent drop in riders due to the replacement 
bus service on the Red Line and a loss in the rapid transit 
portion of a-combination trip because of-the bus--service-cuts::—— 


@ total unlinked trips: e arc = -.27 


The elasticities for buses-appear to-be-more-in agreement--with—- —-— 
the literature after adjusting for service changes. However, the 
rapid transit elasticities are still Significantly higher than 
expected. This implies that other forces such as service 

reliability might have been acting to discourage ridership during 
this time. 


The ridership response to changes in the reliability of service 
is hard to quantify. The MBTA measures the number of trips 
missed on a daily basis. The MBTA has set a performance level to 
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meet 98 percent of all schedule trips. The increase in the 
number of missed trips over the last few years was used as a 
measure of reliability. Assuming that trips missed consistently 
would produce the same effects on ridership as service cuts, the 
change in the number of missed trips since the end of 1979 was 
applied to a service reduction elasticity to further adjust the 
fare elasticity on rapid transit. This procedure produced the 
following: 


e@e unlinked rapid transit trips: e arc = -.36 


This is still somewhat higher than expected from previous 
experience. More reasonable estimates were obtained by using 
the composite effect of the 1980 and 1981 fare increases. The 
elasticity derived using pre-1980 fare increase levels are as 
follows: 


@ unlinked rapid transit trips: e arc = -.24 


Adjusting this for service changes would produce an arc 
elasticity of -.22. It appears that the combined effects of 
both fare increases on the rapid transit lines would explain 
the unexpectedly high ridership loss that resulted. 


3.4 USEFULNESS OF ELASTICITY ANALYSIS 
en SS tt ANAL LOLS 


As can be deduced from the analysis just presented, a wide range 
of elasticities can be used to project the impacts of service or 
fare changes on ridership levels. Professional judgement must be 
applied to select the appropriate elasticities to evaluate a par- 
ticular situation. In general, this type of projection is 
necessary to develop reasonable estimates for the revenue and 
ridership consequences of implementing a set of measures. It 
Supplies a transportation provider with a quick and inexpensive 
analysis technique. For the purposes of comparing alternative 
strategies, elasticities are expected to be even more useful 
tools as it can be assumed that any bias present would be the 
same for each alternative. 
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4.0 ENVIRONMENTAL IMPACTS 


The most significant environmental impacts that can result from a 
fare increase on the MBTA relate to changes in air quality and 
energy consumption. As the cost of public transportation 
increases and travelers stop using transit, they must either take 
some other mode of transportation for that trip or not make that 
trip. If passengers switch to either private automobiles or 
taxis, the total number of vehicle miles traveled (VMT) will 
increase, causing emissions and energy consumption to rise. 


The magnitude of the air quality impacts can be estimated using 
an analysis method that considers three types of changes: 


1. The change in the total regional VMT. 


2. The change in congestion (queue length) on major Boston 
radial highways. 


3. The change in traffic volumes at selected intersections 
designated as CO (carbon monoxide) Hot Spots in Boston. 


The change in total regional VMT is of interest in order to 
ascertain potential impacts on the production of photochemical 
oxidants, a major component of smog. In general, as VMT 
increases, emissions of non-methane organic compounds (NMOC) and 
nitrogen oxides (NOx) increase as well. Some of these compounds, 
particularly hydrocarbons (HC) and nitrogen oxides (NOx), act in 
the presence of sunlight to produce photochemical oxidants. 


As automobile use increases, congestion on facilities that are 
already crowded might worsen, causing increased queues, decreased 
speeds and, therefore, increased delays for all automobiles on 
that facility. This, in turn, leads to a greater increase in CO 
and HC emissions than would be anticipated based on VMT changes 
alone, because CO and HC pollutant emission levels increase as 
vehicle speeds decrease. 


Congested conditions at major intersections might also be exacer- 
bated by increased traffic volumes from diverted transit users. 
This also would lead to increased CO concentrations. CO, unlike 
HC, is a localized problem related to traffic at a specific loca- 
tion. Intersections where existing conditions have already 
created CO problems would be the locations most likely to be sen- 
sitive to CO increases that result from increased traffic volumes. 
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In order to estimate the magnitude of air quality impacts for 
this study, a determination of the increased automobile use 
resulting from the fare increase was made. This is described in 
the next section. Following that description, the air quality 
impacts will be estimated and analyzed. The relation to the 
state's air quality implementation plan (SIP) will be discussed. 
The energy and noise impacts will also be addressed. 


4.1 ANALYSIS OF DIVERSIONS 


The combined ridership loss due to the two fare increases of 

July 1, 1980, and August 1, 1981, was used to estimate the diver- 
Sion to other modes and, hence, the air quality and energy 
impacts. It is estimated that a net decrease in daily passenger 
trips of 85,000 resulted since the end of 1979, due primarily to 
the fare increases over this time. Of these, between 55 and 65 
percent of the diversions (46,750 to 55,250 trips) resulted from 
the 1981 MBTA fare increase. The 85,000 figure represents 42,500 
round trips, of which 24,000 (57 percent) are peak trips and 
18,500 (43 percent) are off-peak trips.* 


The Jost trips were divided into those made within downtown 
Boston, those within the core, excluding the downtown, and those 
core-bound trips originating outside the core from each of the 
six CTPS travel corridors. The core was defined as Boston and 
most of its immediately adjacent towns. Within each geographic 
category, the diverted transit trips were then assigned to alter- 
native modes or trip-making behaviors. The alternatives 

were: taxi, automobile, commuter rail, private bus, walk/bike, 
other destination, and no trip. The percent of the travel in 
each category assigned to each mode is based largely on the rela- 
tive accessibility of the alternative modes. Trip purposes, 
average trip lengths, automobile ownership, and other factors 
were also considered. Trips made by automobile or taxi were 
included in the estimate of increased VMT. Trips made to other 
destinations were expected to be made by automobile. A detailed 
description of the method and findings is provided in Appendix 
F-l. 


4.2 AIR QUALITY IMPACTS 


The Clean Air Act Amendments passed by the U. S. Congress in 
August of 1977 established health- and welfare-related standards 
for achieving air quality. These standards were established with 
two levels of attainment: primary standards (protecting human 
health) and secondary standards (those that prevent damage to 


*Although off-peak trips are generally more sensitive to fare 
changes, fewer off-peak trips were lost in this analysis, due to 
an off-setting increase in the number of off-peak trips made by 
the elderly. The proportion of total peak/off-peak ridership 
was considered in calculating the total of lost trips. 
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property, materials, and vegetation). The State Implementation 
Plan outlines the steps that the state will take over the next 
five years to attain these federal air quality standards. 
Inventories of current conditions and forecasts of future 
emissions provide information for targeting the amount of 
emission reductions needed. 


For the purposes of this report, these primary and secondary 
standards and areawide emissions levels were used as indicators 
of air quality impacts. Total predicted emission increases were 
compared to the standards for HC, CO, and NO,. For lead, the 
fourth pollutant estimated, standards have not yet been 
established. 


The possible health impacts of these pollutants were not analyzed 
separately but rather the established standards were considered 
to be adequate indicators of health impacts. 


4.2.1 Regional VMT 


Based on the estimated number of diverted trips, the choice of 
alternative transportation mode, the trip lengths, and the number 
of passengers per vehicle, the following increases in daily VMT 
are estimated: 


North Shore 18,800 
North 30,900 
Northwest 27,600 
West 30,900 
Southwest 25,400 
South Shore 51,800 
Within Downtown 9,600 
Within Core 35,100 
TOTAL 230,100 


The net result is, thus, an additional 230,100 daily VMT or 
approximately 70.6 million VMT annually. This represents an 
increase of roughly 0.5 percent of regional daily VMT. 


The air quality impacts associated with the VMT changes reported 
above were estimated using EPA emission factors from their MOBILE2 
program. The factors were selected based on the vehicle 

operating characteristics such as speed and operating mode tem- 
perature (cold/hot starts, hot stabilized), the characteristics 

of the Massachusetts vehicle fleet, and ambient temperatures. 

The basis for selecting these variables is described in Appendix 
F-6. 


It is estimated that regional emissions associated with increased 
VMT increased by the following amounts due to the two recent fare 
increases. 


@ Non-Methane HC (NMOC) 191.3 tons/year 
@® Exhaust CO 2,929.2 tons/year 
e Exhaust NO, 242.6 tons/year 
e@ Lead 4.7 tons/year 


aod 


4.2.2 Air Quality Impacts - Highway Congestion 


Additional highway congestion in the form of longer queues will 
occur due to higher traffic volumes. The greatest impact will be 
felt on the radial highways carrying commuters into Boston. 

These highways already carry significant traffic volumes and by 
adding traffic to these facilities, the queues will increase. 


Increased queue lengths from the two recent fare increases have 
been estimated for morning and evening peak trips to and from 
Boston, respectively. The analysis uses an expressway queueing 
model, developed by CTPS, that predicts queueing delays based on 
daily traffic volumes relative to capacities at bottleneck 
points. The method is explained in Appendix F-3. 


The additional automobile trips to Boston, identified in the 
diversion analysis, have been allocated to specific highways into 
Boston. These are identified in Table 4-1, for the AM and PM 
peak periods, along with the estimated increase in queue length. 
The changes in queue lengths range from just under 40 feet at the 
Sumner Tunnel during the morning peak period to almost 2,300 feet 
on the Southeast Expressway and Storrow Drive during the evening 
peak. 


The larger changes in queue lengths are not due to extraordinary 
traffic changes, but rather due to the fact that these facilities 
do not have explicit queues. Since their base case queue speeds 
are faster, it takes a greater distance to generate a given 
amount of delay increase. It is expected that in actuality a 
queue of almost one-half mile would cause traffic to divert to 
alternate routes, such as Memorial Drive. It is likely that 
queues would not extend for more than one-quarter mile on either 
Storrow Drive or the Southeast Expressway. Larger queue estima- 
tes are shown to exhibit worst-case conditions. 


The increased queues are experienced by all vehicles on these 
expressways during the morning and evening peak periods. Using 
EPA's MOBILE2 emission factors for automobiles, queue speeds 
reported in Table 4-l--and assuming that all automobiles in the 
queues are in the hot stabilized mode during the morning peak-- 
the air quality impacts were analyzed. These are also shown in 
Table 4-1. The national averages for cold and hot starts were 
used in representing evening peak conditions. 


4.2.3 Carbon Monoxide Increases - Intersection Impacts 


An analysis of the change in CO concentrations at intersections 
designated by the Massachusetts Department of Environmental 
Quality Engineering (DEQE) as CO Hot Spots was undertaken as part 
of this EIR. A CO Hot Spot is an intersection which has high 
concentrations of CO. Five intersections were considered in this 
analysis based on a likelihood of increased emissions. 


Increased traffic volumes were assigned to local streets based on 
the number of “within downtown," "core-to-downtown," and 
"corridor-to-downtown" trips generated by the fare increases. 
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SUMMARY OF IMPACTS OF INCREASED QUEUES 


Expressway 


3,655 
55 mph 
25 mph 

0.435 


26,584 


Mass. 


% 


Turnpike 


Mass. 
Turnpike 


16,250 
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These trips were allocated to super zones as defined by the 1977 
Central Artery Origin-Destination Study. Volumes were then 
distributed to the five intersections being analyzed based on 
likely travel routes. 


The CO Hot Spot Analysis technique used was EPA's Volume 9 method 
as modified by DEQE. The technique considers traffic charac- 
teristics such as volumes, intersection configuration, signal 
timing, speeds, meteorological conditions, and dispersion rates. 
Worst case urban meteorological conditions of low wind speed, low 
vertical mixing, and neutral air mass stability are assumed. The 
receptor site is located on the approach with the longest traffic 
queue and is situated at the point along the queue where the 
worst-case, wind-roadway angle will produce maximum impact from 
this queue's emissions. All traffic on an intersection approach 
is assumed to be divided equally among the available lanes; 
hence, all lanes on an approach will develop queues of equal 
length. 


The procedure computes emissions both from vehicles that travel 
through the analyzed location without delay and from those that 
are delayed and, therefore, generate emissions at a higher rate. 
These "free-flow" emissions and "excess" emissions are added to 
the areawide background concentration to derive the CO con- 
centration at the location. 


Employed to estimate both eight-hour and one-hour concentrations 
of CO, the model was used to estimate conditions with and without 
the fare increases. The results of the analysis are shown in 
Table 4-2. (A description of the CO Hot Spot Analysis parameters 
is provided in Appendices F-5 and F7.) 


None of the intersections exceed the one-hour standard of 35 ppm, 
although conditions at Leverett Circle approach 30 ppm. The most 
notable changes were projected at the intersection of Cambridge 
and Staniford streets (+4.8 ppm) and on Beacon Street at the 
Embankment Road (+2.75 ppm). The eight-hour standard of 9 ppm 
would be violated at three intersections with the increased traf- 
fic volumes, according to the analysis. Both Leverett Circle and 
the Boston University Bridge sites exceeded the levels before the 
fare hikes. Conditions along Blue Hill Avenue would deteriorate 
to the point where the standards would be exceeded at the 
designated intersection. 


4.2.4 Atmospheric Lead Level Impacts 


An effort was made to estimate the amount of lead emissions from 
automobiles attributable to the fare increases. According to a 
number of sources the amount of auto-caused, lead-particulate 
emissions is dependent on a range of environmental and vehicle- 
operating conditions, including: vehicle speed, driving con- 
ditions, lead content in gasoline (which itself can vary by 
season, region of the country, and grade of gasoline), quantity 
of gas consumed, fuel economy, mileage accumulation, and distance 
traveled. Other factors having an effect on atmospheric lead 
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emissions are, of course, orientation of the prevailing winds and 
additional non-auto sources, such as industrial processes from 
smelting to the production of Portland cement, residential fuel 
combustion, and dust from roads and tilled land. 


A certain amount of controversy surrounds the actual amount of 
atmospheric lead contributed by automobiles. A report from EPA 
puts the figure at 90 percent. Although there is some debate 
about that figure, most studies do agree that the amount of lead 
emissions is steadily dropping as the number of vehicles using 
leaded gasoline declines. EPA claims there has been a 400 per- 
cent decrease in the calculated lead emission factor from 1975 to 
1982 and another 730 percent reduction will take place before 
1990. 


Using a method which takes into account vehicle mix, fuel con- 
sumption, lead content of gasoline, and the amount of lead 
emitted from vehicles, an estimate of vehicular lead emission in 
the Boston area has been developed. It is keyed to the estimated 
increase in vehicle miles traveled regionally. An increase in 
VMT of 230,100 will add approximately 34 pounds of lead to the 
region's atmosphere daily, or approximately 4.67 tons per year. 
This can be further categorized by subregion (see below) using 
grams/vehicle mile multiplied by a factor of .0676. 


Area Daily VMT Grams of Lead 
North Shore 18,800 LP2 TOV Ss 
North 30,900 2,088.84 
Northwest 27,600 a6 5.7 Go 
West 30,900 2,088.84 
Southwest 25,400 a peg aly oY. 
South Shore 51,800 S750 1360 
Within Downtown 9,600 648.96 
Within Core 35,100 2 63 1 Blatt 
230,100 15,554.76 = 3473..Lbsa 


Given the amount of variability in vehicle condition and environ- 
mental factors, this should be treated as a rough estimate of 
lead emission. it is also based on a vehicle mix and fuel eco- 
nomy standards of vehicles from 1961-1980; we may assume that 
1981 and 1982 model vehicles have reduced lead emission and that 
more old, lead-fueled vehicles have been taken off the road. 


Another factor which has not been determined, but which could be 
considered, is the effect of “re-entrained" road dust containing 
lead which is disturbed by passing vehicles. EPA states this 
figure would be under .01 grams per vehicle mile by 1980 and 
further decreased by 1982 due to reduced use of leaded fuels. 
A-pendix F-6 includes information on the way these figures were 
calculated. 
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4.2.5 Relation to Air Quality Standards 


As already mentioned, localized CO conditions are expected to 
deteriorate as a result of additional automobile travel due to 
the fare increase. The eight-hour standards would be exceeded at 
three of the five intersections studied. One of which would be 
due directly to the added impact of the fare increase. These 
should, however, represent the most significant changes in the CO 
concentrations in the region, due to the fare hike. 


It has also been shown that emissions of hydrocarbons will 
increase, due to both increased VMT and congestion. DEQE has 
estimated the expected annual emissions of HC in the Boston 
region for 1982 and has identified the target reduction to bring 
the region in compliance with the National Ambient Air Quality 
Standards. Currently, the region is exceeding the standard; the 
fare increases exacerbated the situation by adding hydrocarbons 
at the rate of 200 tons per year. 


The State Implementation Plan, which outlines the steps the state 
will take over the next five years to attain the air quality 
standards, is currently being revised. The Transportation 
Element of the SIP (TE/SIP) for the Boston region is required to 
indicate how the region will reduce emissions to reach the target 
reduction identified by DEQE. The increase in emissions due to 
the fare increases is less than half of one percent of the reduc- 
tion needed by the transportation sector to attain the standards. 


For the Boston SIP analysis area, a 35-percent reduction in 1980 
emissions is required to assure compliance with ambient air 
quality standards. 


The NMOC (HC) emissions inventories for the Boston analysis area 
indicate that there will be a 39-percent reduction in 1980 
emissions by 1987 if all controls spelled out in the 1979 TE/SIP 
are implemented as presently scheduled, including Inspection and 
Maintenance (I&M), all stationary controls, and the Federal Motor 
Vehicle Emissions Control Program Emissions for 1987 for the MAPC 
region are estimated at 39-percent below that of 1980. 


However, this margin of the announced attainment level without 
additional controls is narrow. The fare increase further narrows 
this margin. Should this margin hold, it is important to note 
that simply balancing on the edge of attainment, while meeting 
requirements, would act as a constraint on the region's future 
growth. 


The state's ability to accept additional pollution from future 
industrial or transportation sources will be limited if attain- 
ment is narrowly met. Therefore, whether the state is at or 
below attainment, the TE/SIP's emission reductions, combined with 
the proposed additional SIP reductions, will act to improve the 
State's position regarding attainment and growth. 


These results indicate that the Boston urban area, as well as the 
MAPC region, will be in compliance with air quality standards by 
1987 if all controls spelled out above are implemented as scheduled. 
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Any added reduction resulting from transportation control 
measures to be implemented will increase the margin by which the 
region will be in compliance. 


4.3 ENERGY IMPACTS OF THE FARE INCREASE 


There are numerous energy consumption impacts in the diversion of 
riders from transit to private automobiles on both a primary and 

a secondary level. Initially, assuming an average auto energy 
efficiency of 15 miles per gallon and an estimated increase in VMT 
of 69 million miles per year, motor fuel consumption would 
increase by 4.6 million gallons/year, due directly to the fare 
increases. This represents approximately 0.2 percent of the 
annual motor fuel consumption in the state. 


While there would be a passenger reduction on the MBTA, it is 
questionable whether significant energy or fuel savings could be 
realized by the MBTA. This is due to the fact that even a signi- 
ficant reduction of riders would not affect the fixed energy 
usage (29 percent of total usage) required to operate the entire 
system and would not have an effect on total vehicle mileage 
unless new schedules were implemented to reduce unused service. 


It should be noted that the changes in air quality or energy con- 
sumption do not consider that the reduction in riders might cause 
reduced bus VMT. In fact, the number of bus miles operated by 
the MBTA has been decreased, and this is attributed to resched- 
uling and service decreases previously planned and not directly 
related to the fare increase. 


This analysis has attempted to isolate the impacts of fare 
increases and so reduced bus VMT is not considered. Secondary, 
energy impacts are also anticipated: the traffic congestion 
resulting from diversions will increase the original yearly esti- 
mates of additional fuel consumption by 11 to 15 percent. 
Appendix F-3 details the increases in energy use. In the analy- 
sis presented there, it is concluded that the congestion would 
require an additional 689,000 gallons of fuel per year. This 
would produce a total increase in motor fuel consumption of 
approximately 5.4 million gallons per year. 


4.4 NOISE IMPACTS OF THE FARE INCREASE 


Generally, noise pollution is a highly localized problem and, as 
such, the fare increases on the MBTA should have a negligible 
impact on noise levels. The increase in traffic volumes at a 
given location is not large enough to create a noticeable change 
in the noise levels. Noise is measured on a logarithmic scale to 
replicate changes discernible by humans. It would take a 
doubling in the traffic volumes to produce a noticeable change in 
the noise levels heard. The increased volumes are not of this 
magnitude. 
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This, however, assumes that the diverted drivers remain on the 
same paths currently used. It is probable that increases in 
traffic congestion would change circulation patterns and divert 
some additional trips through local streets, thus increasing 
noise levels in some local areas. A much more detailed network 
modeling effort would be required to simulate all probable inter- 
sections which would be impacted. 


Since vehicle noise is also a function of speed, congested con- 
ditions might also change perceived noise levels. Noise levels 
generally are lower for automobiles at lower speeds; truck noise 
levels increase at lower speeds. No attempt has been made to 
quantify these effects, since heavy trucks comprise a small per- 
centage of vehicles in the queues. 
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5.0 ALTERNATIVES 


This section identifies and analyzes several alternative actions 
to the fare increase that could be taken by the MBTA. The 
No-Action alternative presents the case that would have occurred 
had a fare increase not been granted. The Implemented Action 
represents the fare increase of August 1981. In most cases, the 
impacts of the fare increase have been isolated from those asso- 
ciated with service cuts, which also occurred in 1981. Several 
alternative fare structures have also been presented including 
peak period pricing, discounted transfers, and reduced rates for 
certain groups. Alternative fare payment methods have also been 
addressed. 


Following the discussion of the individual fare alternatives, a 
comparative analysis is presented. 


5.1 NO-ACTION ALTERNATIVE 


For the purpose of this EIR, the no-action alternative maintains 
fares at pre-August 1981 levels. According to an estimate pre- 
sented in the Environmental Notification Form (ENF), July 7, 
1981, an additional $19 million was needed to get through 1981 
without further service reductions. Increasing the fares was 
cited as the only feasible way of raising the necessary funds. 
The MBTA stated that if a fare increase were not implemented by 
August 1, 1981, serious repercussions were inevitable. The two 
possible results of inaction cited in the ENF were: a reduction 
of all service levels shortly after August 1; or, the termination 
of all service for approximately the months of November and 
December. The latter situation would have severe impacts on both 
users and on-users of the MBTA. 


At that time, the MBTA did not further detail the extent of the 
service cuts needed to maintain some service throughout the 
remainder of 1981. The Authority has since then identified the 
types of changes that would be necessary to comply with a budget 
level $15 million short of what it needs. These are described in 
Section 5.2 as part of the Implemented Action. Generally, the 
MBTA would have to cut bus routes, reduce maintenance personnel, 
reduce rapid transit service, and modify some employment prac- 
tices concerning part-time work. 
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If the August fare increase had not been implemented, the 1982 
budget shortfall would have been approximately $35 million over 
the 1981 level. In other words, more changes would have been 
needed at the MBTA to reduce service and associated personnel 
costs by $35 million. Since over one-third of all costs are 
fixed, the reductions would have had to affect service. 


5.2 IMPLEMENTED ACTION 


Implemented actions included the August 1981 systemwide fare 
increase coupled with changes in the level of transit service. 
Local bus fares increased from 25 cents to a zonal system with a 
50 cent base fare. The base rapid transit fare rose from 50 
cents to 75 cents. Express bus fares were incresed to a maximum 
of $1.50/trip. Service reductions in the form of cancelled 
routes, shortened routes, increased headway, reduced hours, and 
decreased express bus service were instituted. 


A detailed description of these actions was presented in Section 
2.0 of this report; the impacts on ridership and the environment 
were addressed in Sections 3.0 and 4.0, respectively. 


5.3 ALTERNATIVE FARE STRUCTURES 


This section presents a series of alternative fare structures for 
the MBTA. In general, these alternatives are directed toward 
increasing revenue or ridership associated with specific groups 
of users. The programs identified would affect commuters, senior 
citizens, low-income riders, or other target groups depending 
upon the alternative action. 


In each case, the alternative is described and past experiences 
with the programs, either in Boston or in other cities, are 
reviewed. Where possible, the likely impacts of these actions on 
ridership and revenue are quantified. The feasibility of imple- 
menting the alternatives and the operational and equipment 
changes needed on the MBTA are addressed. 


5.3.1 Peak-Period Pricing 


Peak-period pricing is simply the policy of maintaining lower 
transit fares during off-peak hours (generally 10 AM to 4 PM and 
after 7 PM on weekdays and all day Saturday and Sunday) than 
during peak hours. Such systems may be implemented by either 
lowering off-peak fares or raising peak fares. These pricing 
policies are sometimes applied only to certain groups within the 
general population, most frequently to the elderly. 


Many systems throughout the country have experimented with peak- 
period pricing, although few large systems have maintained such 
fares.* The impact of these policies on ridership differs 


*Dygert, Holec, and Hill, Public Transportation Fare Policy, for 
USDOT, (Washington, DC: Peat, Marwick, Mitchell and Company}———= 


December 1976. 


Alternative Fare Structures Description of Measures 
@ Peak Period Pricing Raise fares during peak hours 


forialirtull faresriders: 


@ Reduced Rates for Transfers Examine the viability of 
reduced rate transfer system 
for the approximately 40 per- 
cent of all MBTA trips which 
require a modal change. 


@ Lower Fares for Downtown Travel Reduce fare within the core 
area in an attempt to 
increase ridership on trips 
currently made by other modes. 


Alternative Fare Payment Methods 


@e Electronic Fare Collection Through the use of electronic 
equipment, tickets can become 
credit towards a certain 
amount of transit service. A 
more diversified fare struc- 
ture could also be 
established and administered. 


@ Bulk Sale of Tokens Reduce the cost for riders 
buying tokens in bulk to aid 
in reducing lines at token 
booths and to provide incen- 
tive of a discount for regu- 
lar riders for whom passes 
are impractical. 


e Self-Service Fare Collection With the assistance of auto- 
Mated ticket dispensing 
equipment and inspectors 
doing spot checks on riders, 
much of the personnel costs 
involved in the current fare 
collection could be eliminated. 


| TABLE 
TABLE OF ALTERNATIVES 541 


1 oF 2 


Legislative Programs 


e Subsidy Programs 


e Alternative Funding Programs 


@e Cost of Living Indexing 


The current "less than full" 
fare categorical discounts 
for special groups (i.e., 
students, elderly, 
handicapped) would be admi- 
nistered by social service 
agencies and school district: 
so that costs of subsidy 
would be assigned more 
equitably and that policies 
for the granting of subsidie: 
could be established to pre- 
vent abuse. 


To find ways of generating 
funds from other sources thai 
the current mix of governmen: 
tal and revenue sources, 
including sales tax, gas tax 
and auto use charges, and 
payroll taxes. 


Establish a policy in which 
the fare is tied to cost 
indices with regular adjust- 
ment periods. 


TABLE OF ALTERNATIVES 
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widely from one city to another. Austin, Texas, decreased off- 
peak fares by 50 percent, and ridership increased 30 percent. 
When Louisville, Kentucky, did the same thing, ridership 
increased only 7 percent.* Madison, Wisconsin, offered free 
off-peak rides for one week, and ridership increased by 93 
percent. 


The primary goal of peak-period pricing is to increase ridership 
during off-peak hours. When fares are increased systemwide, the 
impact is felt most strongly during off-peak hours when traffic 
congestion and vehicle crowding are already at their lowest. By 
instituting a system in which off-peak fares are lower, new 
riders may be attracted, and those already using the system may 
be induced to switch from peak- to off-peak travel. These 
results were measured in two cases of off-peak reduced fares in 
Denver and in Trenton. 


In Denver, the off-peak fare went from 25 cents to free; the peak 
fare had increased from 35 cents to 50 cents just prior to the 
demonstration.** These changes resulted in an 87 percent 
increase in off-peak ridership and a 24 percent decrease in peak 
ridership. Net ridership increased 34 percent. In Trenton, off- 
peak trips became free (from 15 cents), and peak fares remained 
at 30 cents. The result was a 45 to 50 percent increase in off- 
peak travel, an 8 percent decrease in peak travel, and a net 
ridership increase of 10 to 15 percent. Therefore, both of these 
programs increased ridership as well as shifting some riders from 
peak hours to less crowded off-peak hours. The concomitant 
decreases in revenue have not been documented. 


Another approach to reduced off-peak fares is to lower fares on 
weekends. In 1974, the "Save on Sunday" program was instituted 
in New York City. The program offered two rides for the price of 
one on Sundays only. Sunday ridership increased by approximately 
37 percent overall.*** 


In general, peak-period pricing policies are fairly simple to 
implement. No investment is required from the transit facility 
outside of that required to launch a public information program 
informing riders and potential riders of the change. The obvious 
major drawback of reducing off-peak fares is that it necessarily 
requires a decrease in net transit revenue. A study of six tran- 
sit systems in New York by NYSDOT concluded that no combination 


*Goodman and Green, Low Fare and Free Fare Transit, for UMTA 
(Washington, DC: Peat, Marwick, Mitchell, and Company) 
December 1976. 

**Barton-Aschman Associates, Incorporated, Traveler Response 


to Transportation System Changes, Second Edition, for FHWA 
(Washington, DC: Barton-Aschman Associates) July 1981. 


***Mayworm, Lago and McEnroe, Patronage Impacts of Changes in 
Transit Fares and Service, for UMTA (Washington, DC: 
Ecosometrics, Incorporated) September 1980. 
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of fares could increase both revenue and ridership.* They also 
found that no combination of fares on the NYC subway will 
increase ridership by 2 percent without cutting revenues by at 
least 6 percent. (The study group also warned that ridership 
losses are not reversible; it is best to encourage different fare 
policies that decrease ridership by no more than 5 percent 
because lost riders are difficult to win back.) Thus, while any 
reduced fare program will undoubtedly stimulate ridership, a 
significant loss in revenue must be expected as well. 


The Boston Experience 


The MBTA has had some experience with peak-period pricing in its 
Dime Time Experiment. In April 1973, fares on the Blue, Red, and 
Orange lines, as well as the Central Green Line, were reduced 
from 25 cents to 10 cents between 10 AM to 1 PM on Monday through 
Friday. The fare on the Red Line Extension to Quincy was reduced 
from 50 cents to 25 cents. In March of 1974, Dime Time was 
extended to include an extra hour on weekdays (until 2 PM) and 
all day Sunday. The experiment was terminated in August 1975. A 
study by Decision Research, Incorporated, in 1974, was unable to 
quantify any gain in ridership.** 


While Dime Time did cause some shift in ridership from the peak 
to off-peak period, total ridership remained relatively level (+2 
percent). 


The elderly, as a group, are sensitive to change in fare. During 
the period in which Dime Time was in effect, the elderly were 
paying one half the adult fare of 25 cents. Dime Time repre- 
sented a minor fare reduction for this market segment. Starting 
in August of 1981, the elderly have been allowed to ride free in 
the period between the AM and PM peaks. This absolute reduction 
in fare has created a substantial gain in elderly ridership. 


Reduced off-peak fares for the elderly are offered by most tran- 
sit systems in the United States. The federal government 
requires these fare reductions in order to qualify for Section 5 
funding. Lower fares for those 65 and over who reside in the 
MBTA district are required by law. As of August 1969, Chapter 
161A of the General Laws required that elderly riders pay no more 
than one half the full adult fare on both subways and surface 
lines. 


Impact of Off-Peak Fares for the Elderly 


Since August 1981, elderly and handicapped riders have been able 
to use the system for free between 9:30 AM and 4:00 PM on Monday 
through Friday. This policy increases the number of elderly 


*Hartgen and Weiss, "Different Time of Day Transit-Fare Policies: 
Revenue, Ridership, and Equity" in Transit Planning and 
Operations, Transportation Research Board Record 625 
(Washington, DC: Transportation Research Board) 1977. 

**Decision Research Corporation, Dime Time Ridership, Study No. 2 
for MBTA (Wellesley Hills, MA: Decision Research) June 1974. 
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riders and decreases revenue for the MBTA. The cost of this 
program is equivalent to the dollar value of the fares not paid 
by elderly riding for free. 


About 59,000 elderly riders use the system on an average weekday 
and pay over $9,000. If all of these riders paid half fare, the 
receipts would total about $25,000 per day. The difference, 
however, does not accurately represent the value of the lost 
revenue, because the fare would cause some riders to leave the 
system. No data is available regarding the response of elderly 
riders to new fares after a period of free fares. One might 
expect, however, that the new ridership level would be similar to 
that which would have occurred had fares for the elderly 
increased in August when the other fares did, without an inter- 
mediate period of free fares. Using the 1980 elderly ridership 
(approximately 45,000/day), the old fares, assumed new fares 
(equal to one half of adult fares), and an elasticity of 0.14, an 
expected ridership level of about 32,000 people per day can be 
calculated. 


It, therefore, seems likely that if fares for the elderly had 
increased to one half of the new full adult fare, there would be 
approximately 32,000 elderly riders per day paying about $14,000. 
This means that the free fare program costs about $5,000 and 
increases ridership by the elderly by 27,000 trips each day. 
These values translate into a net annual loss of $1.6 million and 
a gain of about 8 million riders. 


Finally, a peak period pricing strategy that bears consideration 
is one of raising fares during the peak hour. This policy would 
take advantage of the low fare elasticities exhibited by riders 
en route to or from work during the peak hour. Since it costs 
more to carry passengers during peak hours and since peak period 
riders often place a higher value on their trips than off-peak 
passengers, these riders are good candidates for increased fares. 


In order to estimate the impact of such a program on MBTA 
ridership and revenue, several assumptions must be made. First, 
assume that the fare policy adopted required a "peak-period 
premium" of 10 cents on each ride (a fare increase of about 15 
percent). Further, assume that 57 percent of all transit trips 
are made during the peak periods and that an elasticity of 0.16 
(Ecosometrics) is applicable to these trips. Therefore, a 10 
cent peak-period premium would result in an annual loss of almost 
2 million riders and a net gain of nearly $6.5 million. If, 
however, the diverted riders simply shifted from peak to off 
peak, thus avoiding the surcharge, no riders would be lost and 
revenue would increase by about $7.8 million. The actual result 
of an increase in peak-period fares should fall somewhere between 
these two figures. 


5.3.2 Reduced Fare Strategies for Special Groups 


Offering a reduced fare to a group of riders will genecally have 
two effects. First, it will decrease the amount of revenue 
collected from each individual and from the group as a whole. 
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Second, it will stimulate ridership, increasing patronage of the 
system by members of the group. 


The policy of establishing modified fares for certain groups of 
riders can be justified in several different ways. Many transit 
properties offer reduced fares to groups that are considered less 
capable of paying high fares, such as the elderly or the han- 
dicapped. Others offer low fares meant to encourage trips that 
are felt to contribute to the "public good," such as school trips 
by students. Also, many transit properties seek to take advantage 
of the lack of responsiveness of certain groups to fare changes. 
Some groups, commuters for example, have such an inelastic demand 
for transit that by raising their fares, system revenue can be 
increased significantly without causing a major disruption in 
ridership. 


In order to evaluate reduced fare policies, potential methods for 
defining these groups of riders must be examined. The effect 
these policies would have on the transit system in Boston can 
only be estimated for those cases for which local data is 
available and experience in other cities has been documented. 


An obvious criterion by which transit riders may be divided is 
age. Senior citizens enjoy reduced fares in most U.S. cities and 
towns; in Massachusetts, such a policy is required by law. The 
effect of reduced fares for the elderly is described in the pre- 
ceding section of this report (see Section 5.3.1). 


Another age group frequently singled out for special fares is 
children. Low fares are justified both by virtue of the limited 
funds available to children and because many trips made by 
children are school trips. School trips are popularly considered 
to merit some form of subsidy. The exact number of transit trips 
being made by students and children in Boston is unknown. A 
recent CTPS estimate places the number at approximately 12 
million trips per year. The trips bring in slightly over $4 
million each year. If students were forced to pay full fare for 
these trips, it is estimated that the number of student trips 
would fall to close to 9.5 million per year with a total revenue 
of close to $8 million. This represents a loss of over 2.5 
million student trips with a concomitant gain of $4 million. 


One of the few studies of the travel behavior and travel needs of 
young city residents was done in 1968 by Carnegie-Mellon 
University.* The study analyzed travel patterns and travel 
desires of 7th, 10th, and llth graders at five Pittsburgh high 
schools with student bodies of varying socio-economic status and 
racial composition. The study revealed that: 


(1) The 'typical' student makes four trips a day between 3 nodes 
that are a mile apart; 


*Latent Demand for Urban Transportation, Transportation Research 
Institute, Carnegie-Mellon University, Pittsburgh, PA, 1968. 
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(2) younger students travel less frequently, within a smaller 
urban area, and to fewer destinations than older students; 


(3) female students travel less frequently, within a smaller 
urban area and to fewer destinations than males (except for 
7th grade females) ; 


(4) non-whites travelled further but within a smaller urban area 
than whites; 


(5) the 'typical' student desired to make, on a typical weekday, 
two additional trips (i.e., two more than he now makes). 


If one were to accept the results of this study, it is clear that 
urban youths use transit systems and desire to use the transit 
system for more than just school trips: for work, sports, social 
engagements, etc. It should be recognized that for some urban 
youths, the MBTA is the only transportation alternative. 
Unfortunately, the data is not sufficient to predict the effect 
of 1/2 fare for children under 18 at all times. 


There are, however, two experiments of free-fare transit* at all 
times which had results that may relate to reduced student fares. 
The transit systems of Denver and Trenton reported significant 
increases in rowdyism and vandalism on transit vehicles and at 
stations when the free-fare system was in effect. The most sur- 
pising result of the Trenton project according to a report, "was 
a groundswell of driver and media reaction to an increase of rowdi- 
ness, vandalism, and harassment on the buses and in a suburban 
shopping mall served by the demonstration's free rides." 
Trenton's response was to increase security forces and reduce 

the free hours. Similar events took place in Denver, where 
reports of disruptive incidents correlated with the free-fare 
period. This is not to suggest that half-fare for those under 18 
at all times would have a similar effect in Boston, but it is a 
subject for further study. 


Another group that might be considered eligible for reduced tran- 
Sit fares is low-income riders. Although transit riders with low 
incomes are generally fairly unresponsive to fare increases 
(their demand is inelastic), this is frequently due to the fact 
that they are often captive riders as well. When low income 
riders are forced to pay more to use the transit system, they 
increase the already disproportionately large fraction of their 
income that must be devoted to travel expenses. The effect of 
subsidizing transit ridership for low income users in Boston is 
difficult to measure. Lack of information regarding the incomes 
of transit users and the general travel patterns of the poor pre- 
sents a major obstacle. The presence of large numbers of college 
Students in the Boston area also compounds the problem of the 
definition of low income. 


*A. H. Studenmund, "Interim Analysis of the Free-Fare Transit 
Experiments," A. H. Studenmund in Transportation Research Record 
#719, Transit Development (Washington, DC: Transportation ~ 
Research Board) 1979. 
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Perhaps the best way to evaluate the potential for subsidizing 
low income MBTA riders is to estimate the number of program par- 
ticipants based on the number of residents eligible for the Food 
Stamps program or Aid to Families with Dependent Children 
(AFDC).* In the Boston area, the Food Stamps program has roughly 
one-third more participants than AFDC does. In order to provide 
an estimate of the maximum revenue loss and ridership gain asso- 
ciated with a subsidy program, eligibility for food stamps will 
be considered as the basis for transit subsidies as well. There 
are approximately 92,000 households in the Boston area that par- 
ticipate in the Food Stamp program. They constitute approxi- 
mately 9.5 percent of the region's households. The 1978 MBTA 
ridership survey indicates that the percentage of riders from low 
income groups is significantly higher than the percentage they 
represent in the general population. According to the survey, 
23.8 percent of the MBTA passengers had household incomes under 
$8,000 in 1978, whereas 12.8 percent of all Boston SMSA residents 
are in this income group. Thus, it appears that MBTA ridership 
from this group is 86 percent larger than might have been pre- 
dicted based on general population statistics. If it is assumed 
that this relationship holds true for potential MBTA riders from 
families in the Food Stamp program, then the reduced fares would 
apply to 17.7 percent of all transit trips. Assuming a fare 
elasticity for low income riders of .19 (Ecosometrics, 1980) and 
a mode-split pattern similar to that of all transit riders in 
general, half-price fares for members of low income households 
would generate approximately 1.3 million trips per year with a 
total annual revenue loss of about $4.1 million. Revenue losses 
and ridership gains would be smaller if eligibility for the 
reduced fare were limited to AFDC recipients rather than Food 
Stamp program participants or if the reduced fare were something 
larger than half the full adult fare. Revenue losses are pro- 
bably overstated in this example because low income children and 
elderly are already paying reduced fares. A description of a 
program where the state could subsidize these riders is provided 
aS a potential mitigating measure. 


A brief mention should also be made of reduced fare programs 
aimed at riders with very elastic responses to fare changes. An 
example of this type of behavior is travel that is not 
CBD-oriented. Travelers bound for the downtown are generally 
half as responsive to change in fares as others are. 
Theoretically, routes with neither origin nor destination in the 
downtown area could be subject to lower fares. This policy would 
help to minimize the significant ridership losses associated with 
fare increases. There is not enough data available to quantify 
the impact of such a program on MBTA ridership or revenue. 


*A review is presented in an EOTC memorandum, "Estimate of Cost 
of Fare Subsidies for Low Income MBTA Riders," July 29, 1980. 
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5.3.3 Reduced Rates for Transfers 


Programs that offer reduced rate transfers between vehicles on a 
Single transit system can be designed in a number of ways. 
Transfer fees may range anywhere from full fare to free. Reduced 
rates may be offered on transfers from bus-to-bus, rail-to-bus, 
Or rail-to-rail. Some transit facilities discount all transfers 
between vehicles while others limit the special fares to a small 
market segment such as express bus-to-rail transfers. 


Very few properties have full-fare transfers on buses. Transfer 
fees are fairly uniform nationally and generally fall between zero 
and 10 cents. A small fee is often employed in order to prevent 
abuse of the system; riders are less likely to collect transfers 
with the intent of giving them away or selling them if some fee is 
charged. The distribution and collection of slips may slow the 
entrance or exit of passengers and thus cause some system delays. 


Transfer fees on other fixed rail systems are less uniform. Fees 
are commonly set at either full fare or half fare or they are 
free. The design of many rail facilities limits the feasibility 
of less than full fare transfers. Vehicle delays and increases 
in dwell times are generally less of a problem on rail systems 
than on buses. 


Several mechanisms are available for actually implementing a 
reduced-fare transfer system. Slips from bus drivers or booth 
men, passes, machine slips, and limited access transfer areas are 
all possibilities. Bus transfers usually use driver-distributed 
slips, and therefore, these programs frequently have lower costs 
than similar rail programs. 


The most marked effect of a reduced-rate transfer policy is the 
loss of revenue involved. Associated with this loss, however, 

is a significant increase in transit ridership due to the reduced 
fares. In most cases, those reduced rates are being offered to 
riders whose previous linked trips were among the most expensive 
per mile in the system. For this reason, the reduction in system 
revenue can often be justified as an equity measure. 


There are a number of problems associated with reduced-rate 
transfer policies that are unrelated to revenue. One is the 
problem of checking the validity of the transfer slips. Either 
extra gatemen must be hired or bus drivers would need to increase 
their dwell time at some stops to examine the slips. Another 
problem is the cost of the slips themselves; a 1976 study* placed 
their value at $225,000 per year in Boston. The machines that 
dispense the transfer slips also represent a significant capital 
outlay. Passenger wait times can be increased by lines at 
dispensing machines and collection points. In other words, there 
are many methods by which reduced-rate transfer policies may be 
implemented; none of them are flawless. 


*Massachusetts Bay Transportation Authority, Report of the Fare 
Review Task Force, Phase III, Boston, Massachusetts, November, 
1976. 
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In order to evaluate the ridership and revenue impacts of a 
reduced-fare transfer policy in Boston, some estimate of the 
number of transit riders who make transfers on the MBTA must be 
calculated. The 1978 MBTA Systemwide Survey indicated that 
approximately 40 percent of all trips require a transfer between 
modes and about 5 percent require a transfer from one bus to 
another. A large number of reduced-fare transfer configurations 
are possible. The repercussions of a few will be looked at here. 


One popular design for reduced-rate transfers is that of offering 
a free transfer from subways to buses. The typical adult paying 
full fare now pays $2.50 for this trip, but would pay only $2.00 
under this system. If it is assumed that half-fare riders are 
also offered the free bus trip and passes are discounted accor- 
dingly, combination trips might be expected to increase by about 
8,000 per day. This translates into a net gain of over 2 million 
riders each year with an annual revenue loss of about $8 million. 
If a small fee were charged for each transfer slip, the revenue 
loss and ridership gain would, of course, be slightly smaller. 


Another option that merits consideration is that of free trans- 
fers between buses only. This policy would prevent riders from 
being penalized simply because their trips did not coincide with 
designed bus routes. Approximately 24,000 people make transfers 
From one bus to another on an average weekday, based on the 
updated results of the 1978 MBTA Systemwide Survey. Free trans- 
fers would, therefore, increase the annual number of bus-to-bus 
transfers from about 6.9 million to about 7.9 million. At the 
same time, revenue from these passengers would decrease from 
nearly $6.9 million to close to $4 million. 


The number of possible reduced-fare transfer plans is almost 
limitless, yet any plan by necessity implies a gain in ridership 
as well as a loss in revenue. The different fare configurations 
can alter the magnitude of these changes and can target certain 
groups within the transit riding population as beneficiaries. 


5.3.4 Lower Fares for Downtown Travel 


The reduction of transit fares in downtown areas is an increasingl 
popular alternative to flat fare systems. Many cities that ini- 
tially launched such programs as experiments have adopted them as 
part of their permanent fare structure. Revitalization of the 
downtown is frequently as important a goal for these programs as 
increasing ridership on the transit system. 


Basic to the implementation of free and reduced-fare downtown 
distribution systems is the definition of a "downtown zone." 
Many cities focus on tourist areas, some on the retail district, 
and others cover most of the central business district. Reduced 
fares may be implemented on existing routes that travel to or 
through the downtown, or special downtown loop services may be 
established. Low fares on downtown loops may reflect a low cost 
due to limited route length and high density of use and the lower 
incremental value of such trips to the individual user. In some 
areas, downtown merchants contribute to the financing of these 
systems. 
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The objectives of these reduced fare programs generally include 
revitalization of the downtown area, including an increase in 
retail activity, reduced traffic congestion, decreased pollution, 
increased transit patronage, and an improvement in the image of 
public transportation. The single largest negative impact of 
such programs is the loss of revenue from those riders already 
making trips within the CBD. Another problem is that the service 
may Slow systemwide bus operations slightly if increased 
ridership lengthens dwell times significantly. Systems that 

have instituted such programs seem generally satisfied, however. 


Two cities that offer fare-free downtown distribution are Albany 
and Seattle. In November 1978, the Capital District Transporta- 
tion Authority (CDTA) eliminated transit fares in a two-thirds 
Square mile zone in downtown Albany. The free-fare program was 
in effect from 9 AM to 3 PM weekdays and from 9 AM to 6 PM on 
Saturdays. Downtown weekday ridership tripled; Saturday 
ridership in the CBD increased five-fold. Downtown retail sales 
also reversed a long-term decline and increased almost 10 per- 
cent. The two-year demonstration program has been continued 
indefinitely, although the hours have been trimmed slightly. A 
merchant's association is jointly financing continued service 
with CDTA and the City of Albany. 


In 1973 in Seattle, METRO Transit began offering free fares ina 
one-half square mile zone downtown during all hours and all days 
of the week. The original zone covered primarily tourist retail 
areas, but has been expanded to include urban renewal and some 
residential uses. Intra-CBD ridership has tripled since the 
program began. METRO Transit discovered several interesting 
facts about their free downtown distribution system. First, most 
of those who made their trip prior to free fares walked (45 per- 
cent) or rode the bus (41 percent). The impact on traffic and 
parking has, therefore, been negligible. Second, free-fare 
passengers generally have higher incomes than other transit users. 


Third, most of the new trips were between 11 AM and 2 PM and 
involved some kind of purchase. Seattle's free-fare program 
has also been continued indefinitely. 


The applicability of these reduced-fare downtown distributor 
Systems to the situation in Boston is limited. Most of the tran- 
Sit service offered within the downtown is subway service. It 
would be very difficult to implement a system whereby transit 
riders could ride between downtown stations at a reduced price. 
It would probably be necessary to give a timed and dated receipt 
to those who board downtown; the receipt could then be exchanged 
for cash if the rider also exited downtown. This type of system 
is used for local trips on the Quincy Branch of the Red Line. 
Abuse of either system would be impossible to prevent. There 
would undoubtedly be a certain number of people exchanging 
receipts or giving them away. The costs involved, including 
increased manpower or machinery to give out receipts, gatemen to 
check them and hand. out.refunds upon exit, and the costs of the 
receipts themselves. 
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Another possible option might be the introduction of reduced-fare 
buses just for downtown circulation. The MBTA offered a bus from 
South Station to Downtown Crossing during the Christmas holiday 
season in 1981 for 25 cents. The adoption of this type of 
program on a large scale would be prohibitively expensive. 


The revenue loss and ridership gain resulting from a reduced-fare 
downtown distribution system would be directly related to the 
degree of subsidy applied to the downtown trips. No good data 

is available on the number of intra-CBD trips currently being 
made in downtown Boston. 


5.3.5 Comparison of Alternatives 


The projected impacts of the various fare structure alternatives 
are summarized in Table 5-2. Factors that cannot be quantified, 
such as "ease of implementation," were rated on an ordinal scale. 
Comparison of the different programs shows that for a given 
change in ridership, a number of different revenue and VMT 
changes may be expected depending on the specific group within 
the population that is targeted by that program. For example, 
losing a certain number of elderly riders would have a smaller 
impact on revenue than losing the same number of full-fare 
riders. This is illustrated in the peak period surcharge alter- 
native in which about $7 million in additional revenue is 
expected while only 2 million annual riders are lost. The rela- 
tionship between VMT and ridership varies in a similar way; the 
increase in VMT for a given loss in commuters is nearly twice as 
large as it would be for the same number of students. While the 
actual values listed in this table may not be definitive, they 
offer a good basis for comparing the results of the fare struc- 
ture programs. 


5.4 ALTERNATIVE FARE PAYMENT METHODS 


In addition to the self-service alternative described in detail 
previously in Section 5.3, several other alternative payment 
systems have been considered in this study. Fare collection 
systems currently in use in the United States range from com- 
pletely manual operations to fully-automated systems. The type 
of fare collection system is dependent, in part, upon the type 
of fare structure, such as flat rates, zonal fares, or mileage- 
based fares. The type of fare structure, in turn, dictates what 
type of collection system is needed. 


Currently, fares are paid on the MBTA by using one of four 
methods: cash, token, prepaid pass, or ticket. Tickets are used 
only on a few express buses; cash, tokens, or passes are accepted 
on surface vehicles. Access to rapid transit lines requires 
either a token or a valid prepaid pass. Prepaid passes are 
purchased monthly by riders and permit unlimited travel on cer- 
tain facilities throughout the month. Passes good on single 
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vehicles are based on the cost of 18 roundtrips; passes good on 
_-two types of vehicles (e.g., bus and rapid transit) are based on 
the cost of 16 roundtrips made using both types each way. 


Although passes technically are valid for only one rider's use, 
there is no control over the "lending" of one's pass to other 
riders. Recently, the MBTA has changed its passes so they can be 
read electronically at turnstiles in rapid transit stations. 


A fully automated, electronic fare collection system would allow 
for a more diversified fare structure. Manual fare collection 
systems require that fares be either flat rates for all riders, 
or vary by only a few zonal boundaries. With a fully-automated 
fare system, fares could be designed on more specific mileage- 
based formulas. These would more accurately reflect the cost 
associated with the distance traveled as well as the cost asso- 
ciated with a particular mode. 


5.4.1 Electronic Fare Collection 


Electronic fare systems are in operation in Washington, D.C. 
(WMATA) and San Francisco, CA (BART). The nature of the systems 
permits fares to be set by time-of-day and distance between sta- 
tions. Tickets purchased at vending machines in the rapid 
transit stations or at banks are required to enter and exit the 
system. In this manner, the fare is adjusted between the entry 
station, which, along with the time, is encoded on the ticket, 
and the exit station. These systems, however, have experienced 
several problems associated with equipment failure. To date, 
these systems have been implemented on transit lines having off- 
vehicle payment. Electronic fare collection systems would be 
difficult to institute on buses, where zonal systems are also the 
most difficult to initiate. 


A fully automated system of the type described above would be 
expensive to implement on the MBTA. Ticket sales equipment and 
adjustments to turnstiles would be necessary. Instead, the MBTA 
is investigating enhancements to their prepaid pass electronic 
card system. This system is described in Section 7.1.2 in con- 
nection with productivity measurement programs. 


5.4.2 Bulk Sale of Tokens 


Another alternative which may be beneficial to riders and to the 
MBTA is bulk sale of tokens. MOlst prepayment plans including 
bulk sale of tokens offer a discount to buyers. According to a 
1976 UMTA report, this is done for a variety of reasons 
including: 


(1) Social policy, which dictates that some riders deserve 
lower fares, 


(2) a general belief that discounts are appropriate for bulk 
sales because of the lower handling costs, 
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(3) a marketing judgment that the discount for and convenience 
of prepayment will encourage reluctant riders and additional 
trips by current users. 


According to this report, the marketing reason was the most com- 
mon reason among transit authorities surveyed for implementing 
bulk sale of tokens/tickets with a discount. There were savings 
reported by 20 of 32 authorities due to reduced coin handling and 
a small benefit to the authority's cash flow in cases where riders 
purchased tokens in bulk. An additional smaller amount of cash 
value was received by transit authorities through the loss, by 
riders, of tokens/tickets resulting in rides paid for but never 
taken. 


Several transit authorities have recorded increases in ridership 
and efficiency where bulk token sales or similar programs have 
been implemented. In Stockholm, winter-season ticket holders (a 
bulk-type pass ticket) climbed in one year from 135,000 to 
400,000. Season-tickets riders climbed from one-third of all 
riders to 70 percent in a year. Of course, there was a decrease 
in single-fare riders, but overall, ridership climbed 5 percent.* 


In conclusion, bulk sale of tokens with discounts would appear to 
be convenient and advantageous for both riders and transit 
authorities. Riders pay less to travel and wait in line less; 
stations are less congested at token booths, and transit authori- 
ties can expect to maintain or increase revenue with marginal 
additional ridership.** 


5.4.3 Self-Service Fare Collection 


The basis for self-service fare collection is that each passenger 
is generally responsible for determining and paying his own fare. 
Riders are then subject to a fine or other sanction if proof of 
payment cannot be produced for an inspector. Self-service 
systems are fairly common in European cities but have been imple- 
mented only on a very limited basis in the United States. 


A two-step process consisting of ticket purchase and later ticket 
verification is usually employed in self-service systems. The 
two steps are separated to permit multiple ticket purchases. 
Tickets may be sold by machine (accompanied by high capital cost, 
vandalism, and little revenue security) or by ticket agents or 
concessionaires (with high labor costs). Most systems sell 
tickets that act as receipts when verified at time of use. 
Inspectors are assigned to vehicles with the aim of checking each 
regular passenger on a certain percentage of bus trips (e.g., 
every twenty trips). Fines are then designed to recapture all 
lost fares assuming that the delinquent rider has not paid the 
fare since the last inspection; if inspections occurred every 
twenty trips, the fine would be twenty times the fare. 


-*Michael Kemp, Reduced Fare and Fare-Free in Urban Transit 
Services, Urban Institute Paper, July 1974, p. 33. 


**Transit Fare Prepayment, UMTA, DOT, August 1976, p. 65. 


Several possibilities exist for ticketing and ticket validation 
procedures. The three most frequently adopted configurations 
are: 


@ issue and validate at stops only 
@ issue at stops, validate on vehicle 
@® validate on vehicle, no ticket issued 


All of these options offer barrier-free access to vehicles 
leading to decreased dwell time at stations and stops. 
Turnstiles can be abandoned at subway stations (or used for 
counting riders only) and "all doors" access can be provided on 
buses and streetcars. 


The potential increases in productivity resulting from these 
changes are one of the major benefits of self-service systems. 
Most European properties reported approximately a 10 percent 
service productivity improvement based on self service.* A 
second major benefit seen by the European operators was the 
increased feasibility of diversified fare structures aimed at 
various market segments and geographic areas. When the respon- 
sibility for computing and verifying fares was removed from 
vehicle drivers, more innovative and complicated fare structures 
became possible. Other benefits realized by self-service systems 
include lower fare collection costs in subways where extensive 
fare collection equipment is no longer needed, and improved 
passenger statistics provided by ticket verification machines 
recording time and location of trips. 


It appears that European properties have had a generally positive 
experience with self service fare collection. The feasibility of 
implementing such systems in the United States, and perhaps par- 
ticularly in Boston, poses unique problems. Problems surrounding 
implementation in Boston can be divided into two groups, those 
dealing with purchasing and maintaining automated equipment and 
those involving enforcement of fare and fine payment. 


The high capital costs of automated ticket purchasing and ticket 
verification present a large, but probably surmountable, obstacle. 
Judging from other systems, the pressing problem would be the 
maintenance and protection of the machines. Ticket validation 
machines are especially sensitive, and machine malfunctions can 
be caused by routine occurrences like wet or damp tickets and 
vehicle vibration, as well as by intentional vandalism. 


Enforcement of fare payment is also anticipated to be a problem. 
The riding public would have to take the ticket inspectors 
seriously. The transit system in Geneva was forced to double its 
fines in order to pay the city police to administer the fine 
collection system. Such a partnership would probably be 
necessary in Boston as well. Writing tickets to individuals 
requires that some form of identification is available. 
Furthermore, in a city where in 1980 as few as 20 percent of all 


*Self- Service Fare Collection, Volume 1, Review and Summary, 
Mitre Corporation for U.S. DOT, August, 1979. 
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fines for parking violations were paid, the transit system may 
have difficulty collecting enough revenue to support the admi- 
nistration of a self-service system. 


Self-service fare collection is generally credited with increasing 
transit ridership through improved service performance. 

Decreased dwell times on surface vehicles shorten travel times 

and enhance the potential for decreased headways. Lowered costs 
due to improved productivity can be passed along to the passenger 
in the form of decreased fares or slower increases in fares. As 
ridership increases, revenue from transportation increases as 
well. The enormous cost of enforcing fare payments in Boston may 
overshadow other savings, however, leaving the system no better 
off than it was previously. 


These facts highlight the reasons why a system that is feasible 
in many European and Canadian cities may not work here. The 
Single, well-publicized instance of a successful self-service 
system in the United States is in San Diego. The San Diego 
trolley, however, is a special case experience that may not be 
transferable to Boston for a number of reasons. The Metropolitan 
Transit Development Board (MTDB) was created in 1975 expressly 

to develop and maintain the trolley service, independent of the 
five other operators in the region carrying 28 million passengers 
annually. As it was, a new system, the implementation of self- 
service fares on the MTDB, was fairly straightforward and was 
Simple to monitor. Furthermore, the decision to implement such a 
System in San Diego was made before the system was built and, 
therefore, reduced construction costs considerably. MTDB offi- 
cials estimate that losses due to increased fare evasion will be 
more than offset by savings in construction costs. The eleven 
stations on the line do not need to be enclosed because they are 
not used to prevent unauthorized access to the trolley. The 
promise of reduced construction costs obviously holds little 
interest for Boston whose basic system has long since been 
constructed. It appears, therefore, that although self-service 
fare collection systems have been successful abroad and to a 
limited extent in the United States, their feasibility in Boston 
is of questionable benefit. 


53.4.4 Impacts of Alternative Fare Collection Systems 


The impacts of alternative fare collection systems have not been 
quantified. It is assumed that improved collection techniques 
might reduce dwell time, thereby reducing the total trip time. 
The impact on ridership, VMT, and the environment from this alone 
is assumed to be negligible. However, if these methods Ssignifi- 
cantly change the level of service provided or offer savings 
either directly or secondarily through systemwide cost reduction, 
impacts would be measurable. Furthermore, the benefits of a 
system such as a fully automated system could become Significant 
because of the ability to set fares more equitably. 


5.5 LEGISLATIVE PROGRAMS 

Some measures which would lessen the impact due to fare 
increases and service cuts of the sort implemented in 1981 are 
Outside the direct control of the MBTA. Since both fare and 
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service changes are required because of financial problems, addi- 
tional funding sources in conjunction with improved operations 
are the key to the solution. Changes to the funding structure 
could not be implemented solely by the MBTA but would require 
state legislative action. Potential programs include state or 
local takeover of MBTA-sponsored subsidy programs, alternative 
funding through sales or gasoline taxes, or fare levels tied to 
inflation. These programs have been outlined below. 


5.5.1 Subsidy Programs 


As explained in Section 6, the MBTA currently subsidizes trans- 
portation for several groups of people: elderly, handicapped, 
students. The MBTA has requested that, as part of this study, 
the impacts of these subsidies on revenue be estimated and alter- 
native mechanisms for subsidizing be addressed. 


The cost of subsidizing the elderly has been estimated to be $12.0 
million per year based on the current fare structure. The MBTA 
has suggested that the Human Services Division of the state or 
the Department of Elder Affairs pick up the cost of subsidizing 
travel by the elderly. The state could buy either tokens or 
passes at full face value and in turn either sell them at reduced 
rates to qualifying individuals or give them away. [In this 
manner, the MBTA would receive the full value for the service 
provided. This type of program could also permit low-income 
individuals to be subsidized in a similar manner. If the Human 
Services Division set eligibility requirements for low-income 
riders, the tokens or passes could be distributed at reduced 
rates to qualifying individuals. A mechanism to prevent abuse of 
the reduced rates would have to be set up by the administering 
agency. 


Similarly, school departments are subsidized by the MBTA for 
transporting students to school. The loss in revenue for school 
trips totals $2.8 million per year. If the MBTA sold student 
badges to school departments for an amount equal to the fares 
paid by students over the course of a year (i.e., half fare X the 
number of school days X two trips per day), the MBTA would recoup 
the money spent on subsidizing student trips. 


5.5.2 Alternative Funding Sources 


The present funding sources of the MBTA, which have already been 
identified in Section 2.7, include the federal, state, and local 
governments and the MBTA passengers. As the federal government 
operating subsidy is being ovhased out and local government finan- 
ces are being restricted by Proposition 24, alternative sources 
of funding are being sought. The state's share comes primarily 
from the general tax fund and gasoline taxes; the local share 
comes from the property taxes. The equity associated with these 
alternative tax sources has been addressed in Section 6.0 


Additional possible sources of revenue include the following 
taxes: sales, gasoline, payroll, employer, parking, auto 
excise, and other excise taxes. Evaluations of these 
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methods have been conducted in various studies with regard to 
criteria such as: yield potential, economic benefits, equity, 
political acceptability, and administrative iC oko Ley... An 
investigation of taxes shows that some are strong in some areas, 
but weak in others. One with a high potential yield may be poli- 
tically unacceptable; one which features an equitable share of 
burden for all economic groups may be impossible to administer, 
etc. A short discussion of several alternative revenue sources 
follows: 


A. Sales Tax 


The sales tax is the most popular tax for transit nationally, 
with 9 of the country's 26 largest metropolitan areas using it to 
complement their federal subsidies. It has a high potential 
yield and will keep pace with inflation. A one percent increase 
in the tax would bring in $75 million annually to the MBTA 
district.* Opinions differ as to whether sales taxes are 
regressive. Palmere** says they're fair, but others including 
UMTA say "sales and excise taxes are much more regressive than 
any other major family of taxes." Yet public opinion polls, 
according to UMTA, show that retail sales taxes are popular as 
means of additional revenue.*** 


In Atlanta, a one percent sales tax and use tax was levied in two 
counties to allow fare reduction. Sales tax and fare revenue 

were applied to meet development and operating costs. The 
immediate result was a 30 percent increase in ridership. A sur- 
vey in November of 1972, 10 months after the decrease in fares, 
Showed 91 percent of the increase was due to new riders and 

41.8 percent of the new riders previously made the same trip by 
automobile.**** The Atlanta study also reported the sales tax was 
regressive, but pointed out that consideration had not yet been 
given to the "compensating effect" of the low fare. 


The problem with a sales tax, in addition to its alleged 
regressivity is that it may decrease sales in a region and cause 
shoppers to go beyond borders to bury certain things. The sales 
tax, also, is not directly tied to the transit problem as is, 
Say, a tax on parking or gasoline. 


B. Gas Tax and Auto Use Charges 


Gas tax and auto use charges were a prominent proposal of the 
Governor's Task Force on the MBTA. It also has the Support of 
the Carmen's Union. It would conceivably cause a reduction in 


*Anthony J. Palmere, Alternatives for Financing the MBTA, 
(unpublished thesis), Kennedy School of Government, Harvard 
University, 1981. 

**UMTA, Department of Transporatation, Financing Transit, 
Alternatives for Local Government, July, 1979. 
***John W. Bates, "Using Sales Tax to Support Low Fare Pricing 
of Transit Services in Atlanta" in Urban Transportation 
**x**William C. Nevel, "Case Studies on Increasing Transit 
Revenues: Northeastern Illinois," Urban Transportation 
Economics. 
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auto use, and improve air quality and reduce energy consumption. 
The poor would pay less and the middle class more, but people 
could control their costs by driving less or carpooling. Asa 
revenue source, it would be a reliable one with as much as $10 
million annually in the district. Five metropolitan transit 
systems currently gas taxes. 


An UMTA report, however, takes the slightly different view that 
only a large increase in the gas tax would have an effect on tra- 
vel and travel patterns because of the low elasticity of demand 
for fuel and travel. Automobiles, the report claims, are and 
will still be used for trips for which there is no transit alter- 
native. 


Parking taxes are a form of auto use charge that according to one 
study would yield a "modest, but significant amount of revenue". 
There has been resistance, however, on the part of parking lot 
operators, particularly in San Francisco, to these programs. 

The objections are principally that these taxes: 


(1) Discriminate against drivers who are obliged to use 
commercial parking facilities. 


(2) Place a financial burden on the parking industry. 


(3) Had little effect (in the San Francisco case) on traffic 
coming into the city because only about 20 percent of the 
incoming vehicles used commercial parking facilities. 


There is little information on the effects of parking taxes on 
different income groups. 


Bridge and tunnel tolls would seem to be directly related to 
reducing traffic congestion but only 3 cities--New York, 
Philadelphia, and San Francisco--use them to partly finance tran- 
sit. There are implementation problems including legal obstacles 
related to how the revenue from tolls can be spent. Generally, 
it is directed only to the maintenance and reduction of capital 
debt of the tolled facility. 


C. Payroll Taxes 


Payroll taxes are imposed on employees or the employer. It may 
be assumed that they are passed on to employees. If paid by the 
employer, the tax could be deducted as a business expense. 
Generally, under these proposals, small firms are not taxed, but 
this means that doctors, lawyers, and other self-employed people 
may not be taxed at all. Small companies and those located out- 
Side the district would gain, some would say, an unfair advan- 
tage. Other companies making a location decision may elect to 
locate outside the district. The greatest objection to these 
taxes is that they are already used heavily for retirement, 
social security, and workmen's compensation. 
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The potential yield is high from payroll taxes for a small per- 
centage tax. As with the gas and sales tax, it is tied to infla- 
tion. The estimated revenue gain for the district is $72 million 
annually with only a one half percent increase. 


Other revenue sources considered by transit authorities have 


included: joint development of air rights over public property 


or leasing and/or sale of supplemental property; taxes on so- 
called "harmful" products such as liquor or tobacco (Massachusetts 


used to collect 2 cents per cigarette pack for transit funding); 
increases in the personal income tax (this has been considered by 
some transit agencies but is generally considered politically 
unacceptable). Finally, the City of Chicago considered a lottery 
(it was not legal at the time) to raise $60 million/year with 
one-half going to mass transit. 


5.5.3 Cost-of-Livina Indexing 


One proposal being set forth by the MBTA would provide the MBTA 
with periodic fare hikes based on inflation. As the costs to the 
MBTA of providing service increase due to factors outside the 
control of the "T", such as increased fuel costs, the fares would 
be increased to compensate for these costs. A system of this 
type could be tied to the Consumer Price Index (CPI), the 
Producer Price Index (PPI), or, since the MBTA is an energy- 
intensive operation, a motor fuel price index. Adjustments could 
be made to the fares either annually or, more likely, biennially. 
Further refinement would be necesary to ensure a rounded fare 
level (e.g., to the closest 5 cents). 


Fare changes tied to these indices would be most significant 
during times of inflation. For example, if inflation were 10 
percent over the time period measured, fares would increase by 10 
percent. Tables presented in Section 2 have pointed to the 
disparity between real costr and real fares over time; fares 
have not kept up with inflation. As an example of the cost of 
living indexing proposal, it was assumed that inflation over the 
next two years is 10 percent per year. This translates into an 
increase in fares of 21 percent to roughly 60 cents on the bus 
and 90 cents on rapid transit. If fares were adjusted annually, 
the fares after one year would be 55 cents and 85 cents. 


It is expected that small adjustments to fares each year would not 
have as dramatic an impact on ridership, especially if they are 
tied to the cost of living index. Regardless, some riders would 
divert to other modes. 


5.5.4 Recommendations of Other Studies 


The UMTA report Financing Transit does not recommend a clear-cut 
alternative revenue-source because of the various kinds of ineq- 
uities each tax incurs. What they do recommend is "greater 
financial and operating efficiency" and responsible financial 
Management. 
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Accounting and management data are, or should be, brought 
together in the operating budget which, as the operating plan, 
should be a principal tool for decision-making by transit agency 
managers and boards of directors. Moreover, now that a large and 
growing proportion of transit operating costs are paid for by tax 
revenues, rather than fares, local and state elected officials 
and legislators will increasingly demand to know what they are 
getting for their subsidy funds, in terms of concrete services. 

A financial plan, therefore, must require not only the analyses 
to provide such information, but also that the information be 
intelligible and persuasive, if transit is to hold its own in 
competition with other public services. 


The system proposed for Chicago's Regional Transit Authority 
included revenue from the sales tax, a $14 excise tax for vehicle 
registration, a 5 percent sales tax on motor fuel, and an all-day 
(commuter) parking tax. Thus, some areas are experimenting 

with combinations of taxes. ; 


Anthony J. Palmere's Alternatives for Financing the MBTA makes 
recommendations for the short-run, while developing some long- 


range goals for the MBTA. In the short-run, Palmere suggests 

a gas tax combined with an increase in fares "to let people 

know that transit will only receive limited public financial sup- 
port in the future." Under this proposal, gas prices and fares 
would rise together so that neither would have an unfair advan- 
tage. Palmere suggests a sales tax as a second alternative to 
assist local communities in coming up with their share of MBTA 
funding. 


The long-range goals developed by Palmere e cho the comments of 
the UMTA report--the MBTA must be run more efficiently. If 
possible, some system of incentives should be provided to 
increase efficiency. Palmere also recommends a user subsidy for 
low-income riders since the MBTA will be depending on operating 
revenues. 


One point on which many of the studies could agree was raised by 
Ralph E. Rechel and others: ". . .a funding source is needed tha 
will expand with inflation. A perpetual problem exists if this 
basic need is inadequately addressed." 
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6.0 SOCIOECONOMIC IMPACTS 
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The purpose of this section is to identify and describe the 
impacts of recent fare increases and service cuts on various 
broad socioeconomic groups. First, the social benefit of public 
transportation is discussed in terms of both direct user and 
indirect non-user benefits. Next, a description of the impacts 
of fare increases and resultant reduction of trip-making is pro- 
vided by user type and socioeconomic group, where possible. The 
losses in trips made by the elderly, the handicapped, youth, and 
low-income users are estimated. In particular, changes in the 
number of discretionary trips and shopping trips are noted. 


Several categories of users have been identified as being more 
negatively affected by the fare increase. Some measures that may 
be taken to mitigate the impacts of the fare increases on these 
users have been outlined, and the MBTA's existing subsidy 
programs are described. 


6.1 SOCIAL AND ECONOMIC VALUE OF PUBLIC TRANSPORTATION 
EEE TRANSPORTATION 


A basic goal of public transportation is to provide mobility and 
equality of access to employment, health care, educational, 
cultural, and shopping opportunities. It strives to provide 
efficient transport of people in and through urban areas. 
Furthermore, public transportation enhances the broad goals of 
Promoting social and economic equity for residents of urban 
areas, as well as increasing employment and employment oppor- 
tunities, revitalizing the economic base of central cities, and 
improving the quality of life in an urban environment. 


The socioeconomic value of public transportation can be discussed 
in terms of direct and indirect benefits to users and non-users 
and is realized at both the individual and community, as well as 
on a regionwide level. The social and economic impacts of public 
‘transportation can most easily be described in terms of captive 


and discretionary ridership. 


Captive Ridership 


Captive riders are generally from autoless households and are 
dependent upon public transportation for access to employment and 
essential services. Although the majority of Americans depend on 
the automobile as their primary mode of transportation, Signifi- 
Sant populations of the poor, the elderly, and the handicapped in 
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urban areas cannot affort or are physically unable to operate an 
automobile. The majority of autoless households generally reside 
in urban core areas, tend to have lower incomes and are often 
elderly. It is for this segment of the metropolitan population 
that public transit is critical to the quality of life. These 
population groups constitute the majority of captive riders on 
transit systems. 


Low-Income Riders -- Public transportation has particular value 
to the low-income captive rider. Public transit increases his 
job opportunities by providing transportation to employers. A 
1978 Ridership Survey conducted by the MBTA revealed that the 
majority of transit trips made by the low-income captive rider 
were work trips. The direct benefit to the low-income captive 
rider and his employer is realized as an indirect benefit to 
society in the form of increased employment levels, greater 
economic productivity, and reduced dependence on public 
assistance. 


Elderly and Handicapped Riders -- Elderly and handicapped resi- 


dents of urban areas are often living on reduced or fixed incomes 
and unable to affort private transportation. The elderly and 
handicapped also have a greater incidence of physical disability 
which prevents them from operating an automobile, making them 
dependent on public transportation for access to employers and 
essential services. It, therefore, provides an essential social 
service to the elderly and handicapped. In terms of future 
transportation policy, it is important to note that persons over 
65 years of age will represent an increasingly large percentage 
of the general population. 


Discretionary Riders 


Discretionary riders are defined as those persons who have access 
to an automobile and, therefore, have a choice whether to use 
public transportation. Public transit supplies benefits to these 
riders by providing them with an alternative mode of transpor- 
tation for work and other trips. The 1978 MBTA Ridership Survey 
revealed that discretionary riders use the transit system 
primarily for commuting trips. 


Reduced travel time and costs are major reasons for the diversion 
of discretionary riders to mass transit. The most significant 
time savings are realized on rail facilities having exclusive 
rights-of-way. Cost savings are realized through reduced 
automobile operation and maintenance expenses, eliminated parking 
fees, and reduced insurance premiums. Another benefit accrues 
from public transportation being a safer mode of travel than the 
automobile, which reduces the likelihood of personal injury. 

This is particularly the case during adverse weather conditions, 
when transit may provide not only a safer, but a more reliable 
form of transportation. Data indicates that ridership levels 
increase during inclement weather. 


Sins = 
Non-User Benefits 


Public transportation also provides indirect benefits to the 
automobile commuter, urban resident and retail and commercial 
establishments. As persons divert to transit, a reduction in 
automobile use occurs, which reduces congestion, potential 
accidents and fatalities, and improves travel times for other 
motorists. These impacts are most evident during peak travel 
periods. Although such benefits may not be obvious to the urban 
motorists, the positive impact of mass transit systems on the 
operation of roadway systems becomes readily apparent when the 
transit system shuts down. Indirect public health benefits also 
accrue from the reduced traffic congestion and improved traffic 
flow in the form of reduced auto emissions, a major source of 
urban air pollution. 


As stated previously, public transit has a positive impact on 
employment to the extent it increases job Opportunities for the 
captive rider and links labor with potential employers. Transit 
authorities also act as major employers, creating jobs for the 
development, construction and operation of the transit system. 
In 1980, the MBTA employed 6,748 persons, with a total annual 
payroll of $140.5 million.* Transit authorities also provide 
jobs for architectural, engineering and other consultants. 
Employment directly or indirectly attributable to public 
transportation stimulates the economy by increasing disposable 
personal income, leading to greater consumption of goods and 
services. Greater consumption of goods and services can in turn 
stimulate industries and create additional jobs. 


Public transportation has the positive impact of increasing land 
values near access points to the system; attracting desirable 
residential, commercial and retail land uses; and increasing 
local tax bases. This dynamic is most readily apparent in new 
extensions such as the extension of the Red Line to the South 
Shore. 


It also enhances business in downtown shopping centers by 
increasing their effective service area. Auto travel to urban 
shopping centers is typically associated with traffic congestion 
and high parking fees, especially when compared with the suburban 
shopping mall. The success of downtown shopping areas served by 
public transit is well documented in Boston and other U.S. cities 
Attendance at sporting and cultural events, and other downtown 
recreational activities is also increased. 


In summary, public transportation provides both user benefits in 
the form of increased accessibility to employment, shopping, and 
cultural opportunities, and non-user benefits such as decreased 
traffic congestion, increased land values, and increased labor 
Markets. 


*MBTA 1980 Annual Report. 
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6.2 CHANGES IN RIDERSHIP LEVELS FOR SOCIOECONOMIC CATEGORIES 
OF USERS 


Several groups of users who appear to be more sensitive to a fare 
increase have been identified in Section 6.1. These include low- 
income persons, students, elderly, youths, and handicapped 
persons. In addition, persons making discretionary trips 
(shoppers, tourists) and non-captive commuters (those having an 
automobile available) are more likely to change their trip-making 
behavior due to a fare increase or service change. An attempt 
has been made to identify the number of trips made by each of 
these groups of users before the recent fare increases and deter- 
mine the magnitude of the change in trips following the changes 
in fares and service levels. 


The base information was obtained from the 1978 Systemwide MBTA 
‘Survey, adjusted to reflect 1979 ridership levels. The 1981 
level was derived either from the fare mix sampling program of 
November 1981, or through the application of disaggregate elasti- 
cities to the 1979 levels. The results of this analysis are 
presented below by type of user. 


It should be noted that, although the handicapped have been iden- 
tified as a group that benefits from public transportation and in 
some cases is dependent upon it, the impacts on this group of 
users is not addressed separately. Instead, those handicapped 
persons using the MBTA's regularly scheduled service have been 
grouped with the elderly. This was done for a few basic reasons. 
First, the 1978 Systemwide Survey, which serves as a base for 
these socioeconomic groupings, did not have a statistically 
Significant number of responses from handicapped riders. 

Detailed breakdown of their trip-making behavior was not, there- 
fore, possible. Second, the MBTA provides a demand-responsive 
system for handicapped persons called The Ride, which was not 
affected by these fare increases. Third, the fare changes seen 
by the handicapped were the same as those facing the elderly and, 
therefore, permitted combining the two groups. In addition, the 
1981 ridership sampling program grouped the two categories of 
users in their breakdown of fare payment. 


6.2.1 Income 


Low-income persons are generally more dependent upon public 
transportation for their travel needs than are persons in the 
middle-income or upper-income groups. According to the 1977-1978 
National Personal Transportation Study (NPTS) conducted by the 
Census Bureau for FHWA, approximately one-third of the bus or 
streetcar users in cities with populations between 500,000 and 
one million people had low incomes (less than $6,000/household). 
In contrast, only 11 percent of the automobile drivers were in 
this income group. In general, low-income groups make up a 
larger portion of the streetcar or bus riders (28.3 percent) in 
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all metropolitan areas than they do of the rapid rail (16.2 
percent) or commuter rail riders (9.3 percent).* 


The 1978 MBTA Systemwide Survey provided information on the 
household income of MBTA riders. Overall, 23 percent of the 
total riders had household incomes less than $8,000 in 1978. The 
survey might have underestimated the proportion of low-income 
riders because the sensitivity of this type of question results 
in many "no answers". For this analysis, the 1978 income levels 
have been increased to 1979 and 1981 dollars by using the change 
in personal income for the state over this time period.** 


The number of trips made by low-income persons on an average 
weekday are as follows: 


1979 1981 Change 
% of % of % of 

No. Mode No. Mode No. Mode 
rapid See wate. Ae) 2he600 ef 206.5%) --2.9,500.. (-25.635) 
transit 
only 
combination Say eucs pU2Le.98) 43,600 (22.4%) | -10,600 (-19.6%) 
rapid tran- 
sit and 
surface 
surface 56,900 (29.2%) 49 -5UU Se Lads Led owt OULU. Caml 3.48) 
only 
TOTAL 148,200 (22.8%) | 120,500 (23.7%) | -27,700 (-16.1%) 


Both the fewest number of trips and the smallest proportion of 
trips made by low-income riders are on the rapid transit system. 
As expected, the greatest proportion of low income riders made bus 
trips. 


The loss in trips was estimated by adjusting the modal elastici- 
ties by a disaggregate fare adjustment factor of 0.72** and 
applying it to the change in average fare by mode. The factor is 
less than 1.0, indicating that the responsiveness of low-income 
riders to changes in fares is generally lower than that of the 
entire population. Low-income riders generally have fewer 


 *The numbers referred to the NPTS were reported in "Equity in 
Transit Finance," John Pucher, Journal of the American Planning 
Association, Volume 47, Number 4, October 1981. 

**FEcosometrics. 
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alternatives to transit, owning fewer automobiles per household 
and having a lower likelihood of an auto available for a 
particular trip.*** Although fewer low-income persons are riding 
the MBTA now than they were in 1979, a greater proportion of the 
system's riders are from low-income households. In addition, a 
greater proportion of their total household income must be devoted 
to riding the MBTA. The issue of fare burden per household is 
addressed in a subsequent Section 6.4 of this report. 


6.2.2 “Age 


The age of individual riders is also of interest in determining 
the response to changes in fares. Two age groups are of par- 
ticular importance in an analysis of the socioeconomic impacts of 
a fare increase--the young and the elderly. The effects of the 
fare increases over the last two years on each of these two age 
groups are described below. 


The Young 


The fares paid by this group of riders depend on age and trip 
purpose. Children under five years of age ride free at all times; 
those between five and eleven years pay half fare at all times. 
No identification card is provided to prove one's age, and so it 
is up to the discretion of the bus driver or token collector to 
determine the eligibility of a particular rider. In addition, 
children between 12 and 18 years making a school trip are per- 
mitted to pay half fare provided they show an eligibility badge. 
The badges are distributed through the local public and private 
school departments at no charge. Prior to July 1980, students 
were allowed free transfers. 


Since 1979, trips made by children (5 to 11) and students dropped 
by approximately 28 percent. In all, 17,000 fewer MBTA trips were 
made by this group on an average weekday in 1981 as compared with 
1979. It is important to determine which types of trips are no 
longer made and which ones are now made using another mode. It is 
a fair assumption that school trips are still made--students 
either walk, bicycle, or are driven go school by their parents. 

It should be noted that some school departments (e.g., Boston) are 
now subsidizing students who ride the MBTA to school by purchasing 
tokens or passes from the MBTA and providing them to qualifying 
students. Approximately three-quarters of the trips made by 
students and children appear to be school trips; one-fourth are, 
therefore, non-school trips. 


In 1979, non-school related youth trips amounted to 15,000 trips 
per average weekday. In 198l, it is estimated that the number of 
trips of that type has dropped to 10,600 trips per day. The 
largest decline was estimated to be from rapid transit. It is 


***1978 Systemwide Survey data. 
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impossible to ascertain whether these trips are no longer made or 
are diverted to some other mode, e.g., walking, bicycling, or 
being driven. A mix of these possibilities is most likely. 


Whereas in 1979, trips made by students and children constituted 
almost 10 percent of total system trips, in 1981, they comprised 
slightly less than 9 percent. The proportion of non-school 
related trips made by youths had dropped from 2.4 percent of total 
trips to 2.1 percent in 1981. 


L979% 1981** 


(No. Trips/ (No. Trips/ 
Avg. Weekday) Avg. Weekday) 


Total Students and 
Children (5+) Trips 


rapid transit only 10,400 6,600 
combination 29,000 18,800 
surface only 217900 19,000 
TOTAL 61,300 44,400 
Youth--Non-School 
Related Trips 
rapid transit only 6,500 4,100 
combination 4,400 2,900 
surface only 4,100 3,600 
TOTAL 15,000 10,600 


*From 1978 MBTA Systemwide Survey. 

**Derived from elasticities for non-school related trips; 
observed in November 1981 sampling program for total 
student/youth trips. 


Elderly 


As described in the introduction to this section, the provision of 
public transportation to the elderly produces significant user 
benefits as well as substantial indirect benefits to society. Due 
to the sensitivity of this group of riders to higher fares, the 
MBTA provides free access for the elderly to the entire system 
between 9:30 AM and 4:00 PM, Monday through Friday. Prior to 
August 1981, the elderly paid half the full adult cash fare based 
on fare levels charged prior to the 1980 fare increase. After 
August 1981, the fare structure required that the elderly pay half 
the current full adult cash fare except during the free-fare time 
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period. For those riders who do not take advantage of the free 
fare time period, fares increased by between roughly 100 and 200 
percent, depending upon the mode used. A similar fare structure 
is provided to handicapped riders; this discussion, therefore, 
includes both groups of riders. 


Since the institution of free fares, elderly and handicapped 
ridership increased by approximately 13,000 riders per average 
weekday. Approximately 20,000 additional senior citizen iden- 
tification cards were distributed by the MBTA in the last half of 
1981 after the free fare was implemented. This group comprises 
over 12 percent of current average weekday ridership. This com- 
pares with almost 8 percent in 1979. Some ridership figures for 
the elderly and handicapped are presented below. 


It was assumed that no work trips were lost from this category 
because of the relatively small absolute increase in fares seen by 
this group for a work trip. In order to avoid payment of the 
increased fares, it is expected that the elderly would switch the 
time of their trip for most discretionary trips rather than not 
ride the MBTA. As can be seen from the data below, it is expected 
that an increase of 35 percent of non-work trips has resulted 
Since the fare change in 1981. 


Total Elderly and Handicapped Trips 


1979* 1981** 

(No. Trips/ ~- (No. Trips/ 

Avg. Weekday) Avg. Weekday) 
rapid transit only 14,300 16,900 
combination 23,400 27,400 
surface only 117300 18,000 
TOTAL - half fare 49,000 22,000 
- free -- 40,300 


Elderly and Handicapped Non-Work Related Trips 


rapid transit only 9,900 12,500 
combination 18,500 22,500 
surface only 9,300 16,000 
TOTAL 37,700 51,000 


*Derived from 1978 Systemwide Survey. 


**Derived from 1981 Sampling Program and 1978 Survey 
distribution of trip purposes. 
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6.2.3 Trip Purpose 


Trip purpose has also been used to group responses to fare and 
service changes. Two groupings are of particular importance in 
this analysis: discretionary trips and work trips. They are 
described in the next few paragraphs. 


Discretionary rips 


In general, discretionary trips are more sensitive to changes in 
fares and service levels than are work or school trips. In this 
analysis, discretionary trips include shopping, social, 
recreation, tourist, and other trips. The last three types have 
been grouped as other because of a lack of specific data. Work, 
school and medical trips were considered to be non-discretionary 
trips. In general, the rider has more of an opportunity to change 
the destination or mode of a discretionary trip than of a work or 
a school trip. 


The number of discretionary trips by mode are shown in Table 6-1 
for 1979 and 1981 to represent pre- and post-fare increase levels. 
The losses in trips shown in the table were estimated by applying 
an elasticity adjustment factor of 1.13 to the modal elasticities 
derived in Section 3, and the Proportional change in the average 
fare over this time period. 


Overall, 22 percent of the trips made in 1979 were discretionary 
trips; most were made on the rapid transit system. The fare 
increases and service changes between 1979 and 1981 have caused 
the number of discretionary trips to drop from an estimated 
138,700 trips per average weekday to about 105,000 trips:or 
roughly 19 percent of the total trips. This is equivalent to a 
drop of one-third. The greatest loss was in the number of discre- 
tionary trips made on the rapid transit system. The smallest loss 
was on the surface vehicles. 


Of the 43,000 discretionary trips no longer made on the MBTA, 
approximately 12,000 are trips that are no longer made at all (see 
Appendix F for a discussion of the diversions of trips to other 
modes). A large portion of the remaining lost trips are probably 
made by driving or walking to other destinations. The number of 
shopping trips made on the MBTA decreased by 16,700 between 1979 
and 1981. The impact of this is described in Section 6.3 for each 
type of rider. 


Work Trips 


Work trips are the least sensitive to changes in fares. [In 
general, the average income of persons making work trips is higher 
than that of the overall riding population. This group is also 
most likely to own automobiles and can, therefore, divert to 
driving instead of taking transit to work if the fares become too 
high, or service levels too low. The riders making work trips 
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Rapid Combi- 


Transi Teneatlon Surface |) Total 
Los 
Shopping 16,900 18,800 18,900 54,600 
Social 15,900 9,600 7,600 337100 
Other 18,000 17,500 15,500 51,000 
TOTAL Discretionary 50,300 45,900 42,000 138,700 
% of Mode's Trips 27.9% 18.2% Pap ey, 22.1% 
1981 | 
Shopping 10,100 12,900 14,900 37,900 
Social 9,500 6,600 6,000 12,100 
Other 10,700 12,000 1257300 55,000 
TOTAL Discretionary 30,300 31,500 33,200 105,000 
% of Mode's Trips 22.6% 16.2% 18.7% 18.7% 
\2 iChangesjian sunbed oa eus40L5@ eulesless @00- 2070 SeuNeoueeal 


Source: 1979 distribution derived from 1978 MBTA Systemwide 
Survey; 1981 figures derived by applying elasticities to the 
1979 categories. 


DISCRETIONARY TRIPS PER AverRAGeE Weekday (1979 anp 1981) A | 
TABLE 6 
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were grouped into captive riders--those without an automobile, and 
discretionary riders--those having access to an automobile. The 
ridership levels are shown in Table 6-2 for 1979 and 1981. The 
figures for 1979 were derived form the 1978 Systemwide Survey. 

The 1981 levels were estimated using elasticity adjustment factors 
for work trips (0.69), modified for choice (1.31), or captive 
(0.63) riders. The proportional change in fare used was that 
associated with full-fare adult or prepaid pass users. 


The total loss in work trips was estimated at approximately 77,400 
trips per average weekday. This represents a 27.5 percent loss in 
total work trips. As expected, the greatest loss (58,400) was for 
discretionary riders; captive riders showed a smaller absolute 
(19,000 trips) and proportional change (-21 percent). In general, 
persons making work trips divert to other modes as opposed to 
foregoing the trip or changing work location. The latter alter- 
native might be a long-term implication of generally rising 
transit fares, but is offset by changes in automobile commuting 
costs. 


6.3 IMPACTS OF RETAIL TRADE 


This section describes the impacts of the fare increase on retail 
trade and presents data on the number of lost shopping trips. 
Retail shopping trips made in 1979 and 1981 are delineated by fare 
type and transit mode in Table 6-3. The data presented in the 
table indicates a decline of 16,630 shopping trips from 1979 to 
1981, or 30.5 percent of the 1979 shopping trips made using the 
MBTA. It can therefore be broadly concluded that the fare 
increase significantly curtailed discretionary shopping trips 
among the transit riding public. 


Lost shopping trips can result in lost sales and, thus, have a 
negative impact on retail trade. The positive relationship 
between public transportation and retail sales was clearly 
evidenced by the one-day MBTA shutdown in December 1980. Losses 
in sales as estimated by downtown retail merchants totaled 
$6,000,000. These sales, however, were probably made in suburban 
Shopping centers accessed by automobile. The Boston Redevelopment 
Authority has estimated that shoppers spend an average of $15 per 
trip on the average weekday. It is estimated that 5,200 lost 
transit shopping trips (derived by applying the ratio of shopping- 
to-discretionary trips to the number of trips no longer made) were 
not recovered by other transportation modes. This results in 
$78,000 in lost retail sales for the average weekday, or $23.3 
Million in annual sales. It is expected that 11,500 of the 16,700 
lost trips do not result in lost retail sales as the trips are 
Still made either to other shopping centers or by other modes. 


The data illustrates that ridership losses were restricted to 
Students, children and adults paying full fares. The greatest 
loss in shopping trips was from those riders who pay full fare. 


1979 
Discretionary* 


Captive** 


TOTAL Work Trips 


1981 


Discretionary* 


Captive** 
TOTAL Work Trips 


Percent Change 


*Automobile owner 
**No automobile 


Source: 


1981 trips derived by applying elasticities to the 1979 figures. 


WoRK TRIPS PER AVERAGE WEEKDAY For DISCRETIONARY 
AND CAPTIVE RIDERS 
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Rapid 


Transit 


50,000 
Pdi al 6 8 


82,200 


30,900 
25,700 
56,600 
me 


Com=- 


bination 


88,200 
30,500 


118,700 


61,900 
26,000 
87,900 
-25.9% 


(1979 and 1981) 


Surface 


51,000 
23,709 


74,700 


38,000 
20,700 
38,700 


-21.4% 


Total 


189,200 
91,400 


280,600 


130,800 - 


72,400 
203,200 
-27.6% 


1979 trips derived from 1978 MBTA Systemwide Survey; 


TABLE 6 


; 


-139- 


Rapid 

Transit Combination Surface 
1979 
Adult Full Fare 14,200 11,890 11,530 
Prepaid Pass 1,000 940 920 
Elderly & Handicapped 1,220 5,070 4,880 
Students & Children 370 730 1,360 
Other 100 140 220 
TOTAL 16,890 18,770 18,910 
1981 
Adult Full Fare 6,770 6,380 7,270 
Prepaid Pass 1,000 940 920 
Elderly & Handicapped 1,460 6,040 5,860 
Students & Children 130 240 470 | 
Other 100 140 220 
TOTAL 9,460 13,740 14,740 
Bore: Change -44.0% -26.8% 22.1% 


SOURCE: 1979 distribution derived from 1978 MBTA Systemwide 
Survey; 1981 figures derived by applying elasticities to 
the 1979 categories. 


SHOPPING TRIPS PER AveRAGE Weexpay By Fare Type 
(1979 ano 1981) 
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The greatest percentage decline in shopping trips occurred within 
the student and children fare category, where ridership declined 
by almost two-thirds. This is attributable to the large 
percentage change in these fares between the two time periods. 
Shopping trips made by the elderly and the handicapped have 
probably increased as these groups now ride free between 9:30 AM 
and 4:00 PM. Trips made by prepaid passholders should not have 
changed due to the fare hike, since a shopping trip would not cost 
more if the pass is already bought for work trips. 


Ridership loss was most pronounced among those who used rapid 
transit exclusively. Retail shopping trips on rapid transit 
declined by 44.0 percent. Losses in surface-only and combination 
trips were less severe, at 22.1 and 26.8 percent, respectively. 
This is explained in that full-fare shoppers constituted a higher 
percentage of rapid transit shoppers (84.0) than they did of 
surface only (61.0) or combination trips (63.3). 


6.4 FARE BURDEN 


In addition to looking at the absolute and percentage changes in 
ridership according to socioeconomic classifications, it is also 
relevant to determine the financial burden on each group 
associated with using the MBTA and relate that measure to the 
ability of each group to pay. The comparison of fares paid with 
cost of service for a particular mode is also of interest when 
addressing the socioeconomic impacts of fare policies. These 
issues are discussed in the remainder of this section. 


In this analysis, the proportion of total household income that is 
Spent on the MBTA is referred to as the "fare burden." It is not 
possible to directly determine the "fare burden per household" 
because recent information is not available on the MBTA usage 
rates per household. This analysis, therefore, derives a fare 
burden assuming one MBTA rider per household who makes a fixed 
number of trips. This enabled a comparison between different 
income groups and fare payments. 


The proportion of household income devoted to MBTA fare payment is 
shown in Table 6-4 by income level and mode for 1979 and 1981. 

The annual fare payment per household for public transportation is 
also shown in Table 6-4 for the various fare payment categories 
(full adult fares, prepaid pass, elderly and student half fare, 
average system fare). 


Overall, 1.6 percent of the average rider's household income was 
spent on the MBTA in 1981.* This compares with 1.2 percent in 
1979. The figures show that riders from low-income households car 
devote as much as 6.5 percent of their income to using the MBTA if 
they use both rapid transit and surface vehices for each trip; 


*Annual figures were computed based on the post-August 1981 fare 
structure. 


ae 


1979 1981 

Rapid Comb- Rapid Comb-= 
pe of Payment Transit ination Surface Transit ination Surface 
‘epaid Pass* 113.00 222.00 22:00 320.00 526.50 246.00 


i 
mo Fare* 9 18760 05815.30450074 SU9LI50/$ 387550, $711050. $372.50 


Gerly-Halt rare* 7a 0 1355950 89.50 194.00 356.00 Loo eu 


udent** 41.40 44.50 47.50 140.00 256.00 134.00 


an Household 918,400 $17,200 $15,600 $23,100 $21,600 $19,600 
come (1) (Annual) 


‘of Income Spent 0.7% 1.5% 0.98 1.33 2.3% 1.25 
Average Fare 


erage Low House- $5,800 $6,000 $5,900 Sv eU0 37 7500 $7,400 
1d Income (1) (Annual) 


‘of Income Spent Pi 4.2% 2.4% 4.1% 6.53 cist: 


verage Fare* £267.00 250.00 144.00 300.00 494.50 2246 50m 
Average Fare 
| 


' *Assumes 250 round trips/year. 
~**Based on 180 round trips/year. 


OO) erm 1978 Survey, adjusted by change in personal income from the 
Bureau of Labor Statistics; the income levels are probably over- 
estimated, due to potential bias in survey for this question.- - 


rene 


TABLE 6-4 


ANNUAL FARE PAYMENTS BY TyPE oF RIDER (1972 anp 1981) 


— 
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prior to the fare increases in 1980 and 1981, this figure was 

4.2 percent. This implies that over 50 percent more of one's 
income must be spent on traveling on the surface and rapid transit 
lines. As much as 2.3 percent of the average user's income is 
spent on fare payment in 1981. This is up from 1.5 percent in 
1979. 


The fare increase has had a greater impact on the low-income user. 
Although the fare increase for both low- and high-income users had 
the same absolute dollar value, the percentage of income that a 
low-income household must spend on the MBTA is significantly 
greater than that of a higher income household. For instance, the 
fare paid over a year on rapid transit rose on average from 
$120/year to $300/year. The average-income household riding the 
MBTA must devote an additional 0.6 percent of his income to riding 
transit. The average low-income user must devote an additional 
2.0 percent of his income to riding the transit system. The addi- 
tional fare burden for the low-income rider is, therefore, 
approximately three times as great. 


Data on the cost of operating each mode of public transportation 
is provided below for 1979.* 


Operating Cost Cost/Revenue (Vehicle) 


(Millions) Mile 
rapid transit $106.4 SERPS 2 
surface 106.1 Sh] 
- streetcar 16.4 Sth OD 
- bus 85.8 3.86 
- trolley bus Greg 4.86 
commuter rail AA 2 POL 


The data shows a large difference between the cost of operating 
each mile of rail service and each mile of bus service. Each 
vehicle mile of surface service is less expensive to operate, 
however, each vehicle mile of surface service also has the capa- 
city to carry fewer passengers than a mile of rail service. 

Based on a national average trip length of 7.1 miles for rapid 
transit and 5.12 miles for surface trips, we can modify the annual 
operating costs by the number of passenger trips or passenger 
miles results in the following unit cost estimates. 


*At the time this analysis was conducted, 1979 data was the most 
recent available. 
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Cost Per Cost Per (one-way) 
Passenger Mile Passenger Trip 
rapid transit 16.4 cents $0.58 
surface 16.2 cents SOieaz 


The number of passenger miles traveled per year was derived 
through an estimate of the average length of a rapid transit or 
surface trip. Since recent data specific to the MBTA was not 
available, national data from NPTS was used. As can be seen from 
the figures below*, average trip length varies by mode and income 
of each user. In general, commuter rail trips cover longer 
distances than trips on other modes. Trip distance also increases 
with the income of the rider. 


Low Income Mean Income High Income 

(miles/trip) (miles/trip) (miles/trip) 
rapid transit 6.3 Tek | 
combination** 8.0 o.2 L2e> 
surface 4.4 Se 2 Brac. 
commuter rail 16.8 1529 24... § 
Average 50 6.8 11.4 


**Derived by taking 75 percent of the sum of the average rapid 
transit and surface trip lengths. 


In order to compare the fare the user pays with the cost of 
providing that service, values for the fare/mile, fare/trip, and 
cost/passenger-trip were derived by income group and mode. These 
are presented in Table 6-5 for 1981. Due to the longer trip 
lengths of higher-income riders, their fare per mile traveled on 
the MBTA is less than that paid by lower-income persons. The 
total cost associated with providing the trips to higher-income 
groups is greater, again due to the longer trip length. A 
detailed distance-based fare structure would alleviate some of the 
inequities associated with the broad zonal fare structure 


*SOURCE: 1977-1978 NPTS data in "Socioeconomic Characteristics of 
Transit Riders: Some Recent Evidence," J. Pucher, et al, Traffic 
Quarterly, Volume 35, Number 3, July 1981. 
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Fare/Mile* Fare Per Passenger Operating Cost Per 


1981 1981 Passenger Trip** 
(Cents) (Cents) (Cents) 

Low Income 

Rapid Transit 25 60.5 103 «3 
Combination 12.4 98.9 130.4 
Surface LO 45.5 7143 
Mean Income 

Rapid Transit pe RE 60.0 116.4 
Combination LOSS SG ag 150.0 
Surface 8.8 45.5 84.2 
High Income 

Rapid Transit 7.4 60.0 139.4 
Combination Vie 98.9 203.8 
Surface 5.6 45.5 Lad ad 


*Uses average fare. 
**1979 cost data. 


SOURCE: 1981 data was derived from the results of the 1978 
Systemwide Survey. 


Fare Per !1Le AnD Cost Per Trip By INCOME AND MoDeE TABLE 6 
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currently used on the MBTA. It should be noted that the actual 
cost of providing service varies by rapid transit line and bus 
route, and to the time of day that service is bring provided. To 
derive the true marginal cost of Carrying specific groups of 
riders, more detailed breakdowns of costs, which are currently 
unavailable, would be needed. 


6.5 SUBSIDY PROGRAMS 


As was demonstrated from the operating cost figures and the 
sources of MBTA revenue in Section 2 of this report, fares cover 
only a small proportion of the total cost of service. MBTA 
passengers are subsidized either directly by the MBTA or 
indirectly through taxpayer assistance. 


6.5.1 Direct MBTA Subsidy Programs 


The MBTA currently provides direct subsidies to several groups of 
users: the elderly, handicapped, students, and children. The 
level of subsidy and the regulation of law requiring it is pro- 
vided in Table 6-6. The cost to the MBTA of providing the subsidy 
is also noted. These programs are described in the following 
paragraphs. 


Elderly 


Any person 65 or older, who is a resident of a community within 
the MBTA district, is eligible to ride the MBTA for free between 
9:30 AM and 4:00 PM, Monday through Friday and for half fare at 
all other times. A senior citizen identification card, available 
from the MBTA, must be presented to the fare collector. State law 
(MGL, Chapter 161A, Section 5e) requires that half fares be 
offered to the elderly at all times. The MBTA Board of Directors 
and the MBTA Advisory Board approved the free-fare structure for 
off-peak travel. It should be noted that the Urban Mass 
Transportation Administration (UMTA) also requires that transit 
authorities receiving UMTA financial assistance make their facili- 
ties available to elderly for half the free fare during off-peak 
time periods. 


The cost to the MBTA of providing free fares to the elderly is 
approximately $5.0 million more per year than if half fares were 
charged at all times.* If full fares were collected for all the 
elderly trips currently made, annual revenue would be approxima- 
tely $12.3 million. The MBTA currently collects $2.7 million 
annually from its elderly riders, implying that the subsidy 
program is costing the MBTA $9.6 million in lost revenue alone. 
Additional costs are incurred in processing identification cards. 


imu eee . . 
*These figures assume no loss in riders. 
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Handicapped 


Handicapped persons ride regularly scheduled MBTA service free 
between 9:30 and 4:00 on weekdays; pay full fares during the peak 
period, and half fares at all other times. UMTA regulations 
require that the MBTA offer half fare during off-peak times. 
Blind persons are carried free at all times as required by MGL, 
Chapter 6, Section 135. 


In addition to the regularly scheduled service, a demand respon- 
Sive service, called The Ride, is provided for a base fare of 
$.75. Operating costs of The Ride in 1982 are estimated at 
$1,043,000; revenue is expected to be $60,000. 


Children and Students 


Upper limits for children and Student fares are set forth in MGL, 
Chapter 161A, Section 5e, which states that children between 5 and 
ll pay half fare at all times, and children less than 5 ride free. 
Students aged 12 through 18 (through high school) pay half full- 
fare for school or school-related trips upon showing a valid 
student badge. 


The MBTA subsidizes school trips by approximately $2.8 million per 
year. If children and student half fares were increased to full 
fares, the MBTA could take in an additional $4 million in 
increased revenue. There is no accurate way of determining the 
extent of travel by children under 5 years of age, and so the 
level of subsidy for this group alone cannot be estimated with any 
precision. 


Other Subsidies 


The MBTA also provides free access to the system to its employees. 
These riders, grouped with children less than 5, comprise approxi- 
Mately 3 percent of total daily riders. On an annual basis, this 
translates into a cost of $3.3 million. Fare evaders using the 
‘MBTA cost of MBTA approximately $440,000 per year in lost revenue. 


6.5.2 Indirect Subsidy Programs 


As described earlier, the MBTA receives financial operating 
assistance from several sources: the federal government, state 
government, and local cities and towns n the MBTA district. For 
1980, the state's assistance amounted to 53 percent of total tax- 
Dayer assistance, local cities and towns paid 36 percent, and the 
federal government contributed approximately 11 percent (see 
Figure 2-12). In recent years, the state's share has been 
increasing both as a proportion and in absolute magnitude. All of 
these funds ultimately come from the taxpayer. The sources of 
-axes--whether the federal income tax, state income tax, gasoline 
-ax, Or local property tax--determine who, in effect, pays for the 
indirect subsidies to transit. 
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The question of who is subsidized by transit operations and the 
equity and efficiency implications of current operations have been 
studied extensively by several individuals and organizations.* 

The general conclusions have been that transit subsidies promote 
income redistribution from higher- to lower-income persons, but 
that changes could still be made in the pricing structure on tran- 
sit systems to further enhance the benefits to low-income users. 

A review of the tax burden associated with the sources for the 
subsidies shows that the portion of assistance from the federal 
government is the most progressive (i.e., hiqher-income groups 
contribute a greater proportion of their income for’ thei tax) 2egin 
general, the federal income tax and the corporate taxes constitute 
the greatest portion of the federal tax revenue. 


The state's share of the transit subsidy is paid for by taxes from 
various sources, among them are the state income tax, sales tax, 
gasoline tax, business tax, and cigarette tax. These taxes tend 
to be more regressive than the federal taxes. The greatest 
portion of the transit subsidy comes from these sources. The loca! 
contribution is from revenue generated by the local property tax, 
which is generally considered to be more regressive than the state 
or federal taxes. 


Quantification of the "tax burden per household income", specific 
to the MBTA's subsidies and Metropolitan Boston population is out- 
side the scope of this analysis, as is a detailed description of 
the incidence of the various local and state taxes.** A study of 
the transit tax payments per household using 1978 national data 
estimated that low-income households (less than $6,000) pay bet- 
ween $20 and $26 for transit taxes, while high-income households 
($25,000+) pay between $147 to $185.*** Low-income households 
pay approximately 3 to 4 percent of the transit subsidies, whereas 
high-income households pay approximately 50 percent of the 
subsidies.*** 


In summary, both the direct and indirect subsidy programs of the 
MBTA have the net effect of providing an income redistribution 
from the higher- to lower-income households in the Boston area. 


*Two recent works used in this analysis are: 

1) "Equity in Transit Finance, Distribution of Transit 
Subsidy Benefits, and Costs Among Income Classes," 

John Pucher, Journal of the American Planning 
Association, October 1981. 

2) U.S. DOT, UMTA, R. Cervero, et al, "Efficiency and Equity 
Implications of Alternative Transit Fare Policies," 
September 1980. 

*k*The reader is directed to an unpublished study (available at 
CTPS) by A. Palmere, "Alternatives for Financing the MBTA," 
April 1981, prepared for the League of Women Voters, for one 
set of Boston-specific data. 

***Pucher, J., "Equity in Transit Finance," Journal of the 


American Planning Association, page 402. 
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6.6 SUMMARY OF SOCIOECONOMIC IMPACTS 


This section has presented a review of the impacts of the recent 
fare increases on various groups of users. Since the implemented 
fare structure provides for free off-peak travel by elderly and 
handicapped persons, some of the adverse socioeconomic impacts 
associated with an increase in fares were mitigated. Increased 
fares typically affect the elderly more severly than other groups, 
‘as they tend to be living on fixed incomes and tend to be more 
dependent upon public transportation. 


As expected, the fare increase affected low-income riders to a 
greater extent than higher-income groups. Depending upon the mode 
used, one individual from a low-income household could spend 
between 3 and 7 percent of his household income on the MBTA. This 
compares with 1 to 2 percent of the annual income for the average- 
income household. Fewer trips were lost from this group of users, 
as compared with other groups, as they tend to have fewer alter- 
native means of travel and so they now comprise a larger propor- 
tion of daily ridership. Discretionary trips, such as shopping or 
social trips, experienced the greatest proportional loss, although 
the number of work trips declined by the greatest amount. Most of 
these work trips were made by commuters who had an automobile for 
their use. It is expected that almost one-third of the diverted 
discretionary trips are no longer made, whereas most other tirps 
are still made, but by using alternative modes. 


Two measures are identified which could mitigate the socioeconomic 
impacts of the fare increase. One would be to provide a subsidy 
program to the MBTA's low-income riders. This type of program is 
described in Section 7. A second measure which could make the 
fare structure more equitable would provide a distance-based fare 
structure, possibly modified by time-of-day pricing, as well. 

This type of program has been addressed in the alternative section 
and would require a more automated fare collection system than 
currently is in place on the MBTA. A fare structure that varied 
according to distance traveled and reflected the relative cost of 
traveling at a specific time of day would more equitably charge 
users for the cost of carrying them than does the current zonal 
fare system. In this manner, fare changes could be more gradual 
and would tend to minimize the loss in riders and maximize the 
increase in revenue by assigning prices according to the service 
used. 


This analysis has also developed a series of elasticities 
disaggregated by mode, time of day, user income level, and trip 
purpose specific to the MBTA. They are provided in Table 6-7 and 
could be used by the MBTA in the future to project the relative 
impacts of fare policy changes on various socioeconomic groups. 
In this manner, the MBTA might more closely gauge the revenue and 
ridership impacts of new fare policies. 
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Rapid 
Transit Combination Surface 
Aggregate Elasticity aie et =. 28 ~uG2 
Time Period 
- Off Peak ~.33 -.39 -.44 
- Peak -.14 =—% 2G -.19 


Trip Purpose 
- Shop | = al -.32 -.36 
- Work See ats -.19 -.22 


Ridership Tyve 


a es ee nn toe, 


- Choice meee i te il -.42 
- Captive =e -.18 -.20 
Low Income heed 20 ee 23 
Age 

- 1 to 16 years = 33 ie. -.44 
- 65+ Jara aclN7 =.19 


*Derived from changes observed for Boston between 1979 
and 1981, and disaggregate factors reported in U. S. DOT 
report prepared by Ecosometrics. 


DISAGGREGATE FARE ELASTICITES* 
TABLE 6: 


In order to determine the social or economic impacts of fare 
policy and service changes for specific geographic areas within 
the MBTA district, more disaggregated data is necessary. The data 
from the 1978 MBTA Survey is not at a level of significance such 
that information on the socioeconomic characteristics of 
individual bus routes could be used. As 1980 census data becomes 
available, the base data used by the MBTA to evaluate the impacts 
of service changes on bus routes (e.g., density of low income or 
minority populations in communities through which the buses 
travel) should be updated. In this manner, the effects of bus and 
rail service changes to various Socioeconomic groups of users 
could be more closely identified. 
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7.0 MITIGATING MEASURES 


The option of increasing base fares for transit service is but 
one alternative to be used to raise additional revenue. The MBTA 
is implementing and further investigating several measures which 
would lessen the adverse impacts of the fare increases and ser- 
vice reductions on the public, as well as looking at alternatives 
to this action for future consideration. Both of these cate- 
gories are described in the remainder of this section. In addi- 
tion, for mitigating measures, information on the MBTA level of 
commitment and schedule of completion is provided. 


The MBTA is actively implementing a number of measures which are 
designed to lessen the adverse impacts of the fare increases and 
service reductions on the public. These measures support the 
MBTA policy of increasing ridership while working to balance the 
overall financial burden among riders and public revenue sources. 
Furthermore, a listing of mitigating measures which will be 
accomplished and a schedule of completion is a required portion 
of the work scope. 


Many of the mitigating measures suggested are at a secondary 
level of addressing services and operational issues which, in 
turn, affect the ability of the MBTA to control costs and 
increase ridership. Finally, a number of management issues 
addressed in the Management Practices Report are included here, 
although they are not discussed in detail in this report. These 
are presented to aid the reader in gaining a uniform 
understanding of the MBTA's scheduled commitment to mitigating 
the impacts of the fare changes. 


Yel SERVICE 

7.1.1 Service Restoration 

The increase in budget allocations for the Transportation 
Department of the MBTA allowed for the staged restoration of 
selected services during the fall of 1981 as well as additional 


restoration during 1982 and 1983. 


The following is a summary of the service restoration/improve- 
ments made to restore ridership and provide better service: 


Fall 1981 


@e Sunday evening bus service hours extended from 
7:00 PM to 11:00 PM 
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Falimiosiz Coon tg ie 
@ Route 430A - peak hour service restored 
@ Route 97 - midday service restored 
@® Route 72 - midday service restored 


@ Route 458 - all-day service restored 


@ Headway (service frequency) Improvement or Trip Time 
or Routing adjustments on two dozen routes. 


Winter 1982 


@e Headway Improvement or Trip Time or Routing adjust- 
ment on ten routes 


@® Route 130 - full midday service restored 
@® Route 212 - service Monday-Saturday restored 
Spring 1982 


@ Downtown Crossing service restored 


e Headway Improvement or Trip Time or Routing adjust- 
ments on ten routes 


@e Route 78 - service restored to Park Circle 


@ Route 90 - all-day service restored; route now services 
Acsembly Square Mall 


@ Sunday evening service hours extended to 1:00 AM on 
all modes 


Summer 1982 

@e Arborway Streetcar Service Restored 

@ Route 92 - service extended to serve Assembly Square 
Fall 1982 

@ Route 44 - service extended to Franklin Park main gate 
@ Route 55 - service extended to Park Street Station 


@ Route 112A - service initiated 


Headway Improvements or Trip Time adjustments on more 
than two dozen routes 
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Winter 1983 

@ Evening service headway improvements on seven routes 
@® Route 3 - new route implemented 

@ Route 9 - all trips service Copley Square 


@ Route 16 - extended to service Forest Hills to UMASS 
during peak hours only 


@ Route 21 - Saturday service restored 


@ Route 47 - short-line operation between Dudley and 
Longwood Medical Area implemented 


@ Route 302 - Midday and Saturday service implemented 


@ Route 411 and 430A - combined to create new crosstown 
bus route 


@ Sunday service improved on 26 routes and restored on 
seven routes 


@ Headway Improvements or Trip Time adjustments on more 
than one dozen routes 


Spring 1983 


@e Route 101 Sunday service extended to Malden Center 
@ Route 225 - AM peak trips routed via Shaw Street 
@ Route 350 - service to Burlington Mall initiated 


@ Headway Improvement or Trip Time or Routing adjust- 
ments on more than one dozen routes 


7.1.2 Service Quality Improvements 


Service quality improvements are being addressed through a 
multiplilcity of ongoing programs. Among these are equipment 
replacement and restoration, power distribution system restora- 
tion, signal system replacement, communications system expansion, 
and track replacement. Operational improvements include the pro- 
vision of equipment maintenance and service evaluation systems. 


Collectively, these improvements will reduce the number of inci- 
dents of system failure, and thereby increase reliability. 
Details of these programs with the MBTA's commitment to these 
programs follows: 
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A. Surface Traffic Improvements - 


Various efforts to improve the flow of buses and surface rail 
(Green Line) vehicles have been and are under consideration. In 
recent years, the number of bus stops have been reduced, and the 
remaining stops have been lengthened and clearly marked with 
signs. Additionally, bus lanes have been establilshed in 
downtown Boston as part of the Downtown Crossing Project. There 
also exists the bus/carpool or multiple-occupancy vehicle (MOV) 
lane on I-93 southbound, north of the interchange with Route l. 


On the surface rail lines (Green Line), the number of stops have 
been reduced, new passenger platforms constructed and intertrack 
fencing installed. These measures reduce the number of surface 
rail vehicle pedestrian conflicts and increase travel speeds. 
Work on Beacon Street and Huntington Avenue (Tunnel portal to 
Brigham Circle) and a part of Commonwealth Avenue have been 
completed. Improvements to the remainder of Commonwealth Avenue 
(Brighton to Warren Street) are being undertaken in 1983. 


In conjunction with transit station construction, preferential 
treatment for buses is provided in the station area. Examples 
now in design or construction include the reconstruction of the 
bus tunnels at Harvard Station, exclusive bus lanes at Alewife 
and Davis Stations on the Red Line, and a busway at Ruggles 
Station on the Orange Line. A bus lane on Atlantic Avenue in 
Boston is proposed in conjunction with South Station area roadway 
improvements. 


The City of Boston is near completion of design of a computerized 
signal system which will, in addition to providilng centralized 
signal control, provide for signal preemption for Green Line 
vehicles on Commonwealth Avenue and Huntington Avenue. The 
schedule for advancing this system to implementation is con- 
tingent upon availability of funds. 


In conjunction with the Boston effort, the MBTA plans to install 
signal preemption equipment on the South Huntington/Centre Street 
segment of the Arborway Line. 


In a study to consider replacement transit service in Boston's 
South End and Roxbury in the area of the Orange Line Elevated, 
alternatives of surface rail and bus in exclusive transit rights- 
of-way on city streets are being considered. Among these alter- 
natives are surface rail on Washington and Tremont Streets 
between Dudley Street and South Cove, and buses on Washington 
Street, Dudley Street and Melnea Cass Boulevard. 


The study effort and a decision to advance service improvements 
are scheduled for completion in 1984. 


The MBTA has investigated the potential for additional bus lanes 
in the inner-city areas. Unfortunately, these investigations 
were unsuccessful in identifying bus lanes with high potential 
for implementation. 


C. 


sh ay Re 


Equipment Replacement and Restoration 


1. The bus replacement program consists of purchase of an 

average of approximately 100 buses each year to maintain an 
average fleet age of six years. Bids are being sought for 

procurement of 20 articulated buses in 1983. 


Also in 1983, consideration is being given to procurement of 
additional buses and/or rehabilitation of a portion of the 
existing fleet. 


2. Acquisition of new cars for the Orange (120) and Blue 
(70) Lines was completed in 1982. In addition, the purchase 
of 58 Red Line cars is scheduled for bid in the fall of 1983. 
Vehicles will be scheduled for delivery in 1986. 


3. Green Line LRVs are being slated for reconstruction, 
including general vehicle modifications to insure the dura- 
bility of these vehicles. 


4. A major upgrading of the existing facilities used to 
house and maintain the vehicle fleet is in progress. A 
replacement facility for the Riverside Carhouse is under 
construction. Renovation of Quincy and Lynn Bus Garages is 
scheduled to begin in 1983, as is minor rehabilitation of the 
Albany Street Garage. 


Electrical Power Improvements 


Several efforts are underway to modernize and upgrade the present 
capabilities of the MBTA's power system. These efforts include: 


D. 


1. Conversion from the obsolete 25 hertz (Hz) power system 
to a centrally connected 60Hz system. As of mid-1983, two 
Switching stations and seven power substations had been con- 
verted. Conversion of the remaining eight substations is 
scheduled for completion by the end of 1984. 


2. Resectionalization of the AC/DC feeder cables between 
substations and tracks. Design of this program is scheduled 
for initiation in 1983-1984. 


3. Power cable replacement of deteriorated cable ducts. 
This multi-year program is approximately 20% complete. The 
remainder of the program is scheduled for completion in 
1987-1988. 


Signals and Communication Improvements 


A program has been advanced for the renewal or replacement of 
deteriorated or substandard signal equipment on the Red, Blue and 
Green Lines. The Red Line signal program is under construction 
and scheduled for completion in 1984. The Blue Line signal 
program is expected to begin in 1984 and the Green Line in 1987. 
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Included in this program are: 


1. The installation of communication cable. This program is 
scheduled to proceed concurrently with signal installation. 


2. The installation of an emergency telephone system. This 
program is also scheduled to proceed concurrently with signal 
installation. 


3. Computer-aided bus radio system. Design funds are being 
sought in 1983. Installation is expected in 1985. 


4. Completion of an MBTA/police radio system in the 
Authority's tunnels. This element is currently being 
installed and is scheduled for completion in 1984. 


E. Track and Structural Improvements 


A multi-year track renovation program in which all deteriorated 
and substandard track on the Green Line and the three rapid tran- 
sit lines will be renewed or replaced. Major track improvements 
are proposed on the following lines: 


1. The Blue Line (Airport to Wonderland). This project will 
be completed in 1983. 


2. Green Line rights-of-way and track bed rehabilitation. 
The Riverside, Arborway and Beacon Street rights-of-way have 
been renovated in recent years. Commonwealth Avenue is being 
completed in 1983. The Green Line Central Subway track reha- 
bilitation is scheduled to take place in phases over a number 
of years with the first phase (Haymarket Portal to Park) 
scheduled for initiation in 1984. 


F. Station Renovation Projects 


A number of station modifications and renovation projects have 
been proposed and are in various stages of planning and implemen- 
tation. Among the projects currently being proposed are: 


1. Columbia Station - Enlargement and renovation. A design 
consultant contract is currently being negotiated. 
Construction is scheduled for 1984-1985. 


2. Kendall Square - Modernization, enlargement and improve- 
ments to the station and platform. Final design is scheduled 
for completion in 1983, with construction scheduled for 
1984-1985. 


3. Platform lengthening to accommodate six-car trains at 
Washington, Park Street (Red Line portion), South Station, 
Central Square, Broadway; and on the Blue Line, the Suffolk 
Downs Station. Suffolk Downs platform lengthening is sche- 
duled for construction in 1983; Central, Park and Washington 
for 1984; and Broadway and South Station for 1985. 
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G. The Maintenance Program 


A program to provide preventative maintenance and thus reduce 
operating costs, increase revenue and productivity, and also 
improve safety and service quality has been proposed. This 
program includes the provision of test equipment, shop tools, 
machinery, etc., as well as a sufficient quantity of spare 
replacement parts to maintain a high level of vehicle availa- 
bility and regularly-scheduled inspections. 


Collectively, the purpose of improvements such as these is to 
reduce the number of incidents of system failure and, thereby, 
improve service reliability. 


For all passenger equipment, a formal program for vehicle 
inspection has been established. Adherence to the inspection 
program is reported on and monitored on a monthly basis. Normal 
regularly scheduled maintenance is performed in conjunction with 
the inspection program. 


The MBTA is currently developing a system for programmed main- 
tenance of rapid rail equipment. The system provides for 
scheduling and availability of replacement parts. This system is 
scheduled to be in operation by the end of 1983. 


On the Green Line, the present focus is on undertaking a program 
to rehabilitate the existing Light Rail Vehicle fleet. It is 
felt that an effective preventive maintenance program should be 
considered after the fleet rehabilitation has been completed. 


At the Cabot Bus Garage, vehicles are being assigned to operators 
and mechanics on a test basis. It is felt that continuous 
assignment of vehicles to the same employees may engender greater 
pride in maintaining equipment. 


7.2 PLANNING 


7.2.1 Service Planning Staff Increases 


Management review of staff increases in the Service Planning 
Group as recommended by Touche-Ross is in process. 


7.2.2 Revisions to the Service Committee 


The MBTA Service Committee was reactivated in 1982. The 
Committee consists of representatives of Service Planning, 
Operations Planning, Schedules, Transportation (Surface Lines) 
and Customer Services. There are currently no plans to change 
the Committee. 


7.2.3 Revision of 1977 Service Standards 


Recommendations on revisions to the Service Standards are being 
developed through the MBTA's Bus Service Evaluation (SENTRY) 
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Project. A final report is scheduled for completion at the end 
of 19383. 


7.2.4 Automation of Simple Service Planning Functions 


A TRS-80 micro computer was installed early in 1983 for Service 
Planning staff use. Service Planning staff is currently par- 
ticipating in an APTA-UMTA Productivity Program to assist in the 
development of applications for the micro computer. 


7.2.5 Improvement of the Planning Data Base 


The Central Transportation Planning Staff is establishing a staff 
group to support the MBTA Service Planning Office in maintaining 
a comprehensive data base for service planning. 


die EFFICIENCY 
7.3.1 Preventive Maintenance 


The status of preventive maintenance programs is described in 
Section 3-F under Service. 


7.3.2 Fuel Consumption Reviews 


The Authority established an energy conservation program in 
mid-1979. This program includes, among other functions, the 
close monitoring of all energy use and cost for each of several 
hundred separate billing locations on both a monthly and annual 
basis. Since the monitoring is done manually and is extremely 
time consuming, efforts have been underway to computerize the 
process as part of the overall management information system 
being developed for the Operations Directorate by ATE Management 
and Service Company. This effort should be completed in 1984; 
however, this waiting period will not adversely affect current 
efforts in tracking energy use. 


There are two basic objectivees for improving energy efficiency 
of the MBTA. The first and most important is modernization of 
the power supply which includes the conversion of the obsolete 25 
hertz (Hz) power substations to 60 Hz power and the phasing out 
of MBTA self-generated 25 Hz power. The power supply system 
modernization effort is nearing completion and the results 
through 1982 indicate that the gross energy consumed in supplying 
the total electric power needs of the system has declined 
steadily from 3.6 billion British Thermal Units (BTUs) in 1978 to 
2.63 billion BTUs in 1982, while the number of electric vehicle 
car miles increased from 15.9 million to 17.5 million. 


The net result is a 51% improvement in gross energy consumed in 
supplying the total electric needs of the MBTA. The number of 
car miles operated per million BTUs of gross energy increased 
from 4.4 in 1978 to 6.658 in 1982. The gross energy decline from 
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3.6 billion BTUs in 1978 to 2.63 billion BTUs in 1982 represents 
a savings of 976,261 BTUs, which is the energy equivalent of 6.52 
million gallons of residual (No.6) fuel oil. 


The second basic energy conservation objective of the Authority 
is to enhance the energy efficiency of the operating system in 
terms of net energy input to the operating system per car mile 
operated. The net electric energy supplied to the operating 
system per car mile operated remained nearly constant, varying 
from a high of 14 kilowatt hours/car mile (KWH/CM) in 1981 to a 
low of 13 KWH/CM in 1982. The 13 KWN/CM in 1982 represents a 
significant improvement considering the introduction of a new 
Fleet (190 rapid transit cars) on the Blue Line in 1979 and on 
the Orange Line in 1981, which consumed significantly more energy 
per car mile than the older equipment which was replaced. 


The policy of the Authority is to continue efforts to monitor and 
improve the energy efficiency of the system by various measures 
which are economically sound. A major five-year program of 
capital improvements aimed at improving the energy efficiency of 
the rolling stock and fixed plant was developed in 1980 and is 
currently awaiting capital funding approval which is expected in 
1984. A capital grant application was also submitted to the 
Urban Mass Transportation Administration (UMTA) requesting 
capital funding to begin converting the Green Line fleet of the 
Light Rail Vehicles to regenerate power and greatly improve the 
energy efficiency of the Green Line. 


In addition to the reductions in electric system energy consump- 
tion, the amount of energy consumed by the fixed plant heating 
systems declined from 516,090 million BTUs in 1978 to 446,662 
million BTUs in 1982, which is the equivalent of 500,000 gallons 
of No. 2 oil saved in 1982. 


Automotive fuels have also declined from 7,586,603 gallons 
(diesel and gasoline) in 1978 to 6,538,510 gallons in 1982. (The 
1 million gallon reduction is attributed to reduced bus mileage.) 


7.4 MANAGEMENT 


7.4.1 Management Rights 


Effective use of the management rights provision of Chapter 581 
has been an ongoing effort since the Federal Appeals Court 
affirmed the Acts' legalilty in October 1981. Appendix A-6 
outlines those major actions that have been taken by the 
Authority through March 18, 1983. Additional actions under 
Chapter 581 will be considered on a continuing basis. 


B42 Management Information Systems 


During 1982, the MIS Department was upgraded to the status of a 
Directorate, reflecting its importance. Also in 1982, a contract 
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was signed with ATE Management and Service Company, Inc. to 
design a comprehensive MIS for the Authority's maintenance 
departments. This work is still proceeding. 


7.4.3 Ridership Information Collection 


The annual revenue/rider sampling program initiated in 1981 in 
Support of the analysis of the fare increase was repeated in 1982 
and is planned for continuation on an annual basis. 


The Bus Service Evaluation Study (SENTRY) Report, which is 
scheduled for completion in late 1983, will identify methods for 
improved data collection. Alteration of data collection tech- 
niques will be reviewed at that time. 


Pee Performance Evaluating System 


A system for measuring the performance of four major MBTA depart- 
ments has been established. The four departments are: 
Transportation, Automotive Equipment, Rail Equipment and 
Engineering. The system is presently being refined to establish 
measures that are most helpful to Department Heads in monitoring 
and improving performance. 


7.4.5 Management Practices Study 


The Management Practices Study was completed on October 29, 1982. 


7.4.6 Operator Work Rules 


The MBTA's Transportation Department has established a 
Transportation Management Improvement Plan Task Force. The Task 
Force, which is comprised of Transportation officials, will work 
closely with the MBTA's Budget Office and others. 


As implied by its name, the purpose of the Task Force is to 
develop a Transportation Management Improvement Plan. Among 
other things, the Task Force will address: 


- Improved service delivery through reduction in dropped trips 
and improved appearance of employee uniforms. 


- Improved management control through a "management by 
objectives" approach and utilizing improved Management 
Information Systems. 


- Improved manpower utilization through hiring practices, 
training and development, work rules and assignment. 


The Task Force's rcommendation, which will be made on an ongoing 
basis, will be advanced for further evaluation, policy action or 
implementation, as appropriate. 
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7.4.7 Productivity Measurement 


In order to operate productively, the MBTA must obtain and use 
data on a regular basis which reflects the operating conditions. 


A. Daily Service Report 


The basic tool used for productivity measurement is the 
Daily Service Report. This report details the number of 
scheduled trips and the number of missed trips on a daily 
basis. These reports are summarized on a monthly basis in 
an effort to track service over time. Additionally, reports 
are prepared in specific areas such as customer complaints, 
overtime, and absenteeism to monitor service and achievement 
of management objectives. 


B. Service Policy 


Performance criteria for service (bus and surface rail) 


operations are described in the Service Policy for Surface 
Transportation. 


The contents of the Service Policy are prefaced by a series 
of service goals and objectives towards which the MBTA 
strives. This is followed by a number of standards and 
guidelines for initial service design, operating performance 
standards, and economic, social, and environmental stan- 
dards. This section describes the standards which guide 
evaluation of existing services and those for planning new 
or modified services. The service standards which have been 
adopted may be divided into service design guidelines (for 
new or modified services) and operating performance stan- 
dards (for evaluating current services). A complete and 
detailed listing of these standards may be found in the MBTA 


Service Policy for Surface Public Transportation; however, 


examples of the standards are briefly shown below: 


Examples of Service Design Guidelines include such items as: 


a) Spatial Guidelines: Service provision based on popula- 
tion density by walking distance to transit services, 


b) directness of services, 
c) route deviations, 
d) service frequency criteria, and 
e) routing and market feasibility. 
Examples of operating performance standards include: 


a) Schedule adherence, 
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b) service dependability, 
c) speed, 

dad) load factors, and 

e) customer complaints. 


Additionally, there are a number of economic and produc- 
tivity criteria, e.g., passengers-per-hour and revenue-per- 
passenger mile, that measure economic, viability of routes. 
The Service Policy establishes principles and a generalized 
procedure for service evaluation which will be effective in 
bettering the quality of service and the use of available 
evaluation resources. The role definitions and respon- 
sibilities of various departments of the MBTA are outlined 
and a flow chart has been established to make a more defini- 
tive procedure available for evaluating surface transit. 


Cum Dataalcollection 


Consistent and accurate data collection to determine 
operating efficiency and ridership levels is a need now 
being recognized in large and small transit authorities in 
the U.S. and abroad. The MBTA's current practice of 
estimating ridership based on the average fare is not unique 
with respect to other transit authorities. In the absence 
of better data, this method has provided the MBTA with 
reliable enough information in the past. However, as 
operating costs rise in an inflationary spiral and govern- 
ment subsidies for transit decline, operating efficiency 
becomes the critical variable for all transit authorities. 


A review of data collection techniques* in 1979 showed that 
many other transit authorities were shifting to more 
detailed data collection techniques, or at least investi- 
gating the possibility. Automatic passenger counting 
systems are being tested in several cities and the eventual 
application of high technology information systems manage- 
ment seems inevitable. Until automated evaluative processes 
evolve, other transit properties are using service standards 
or criteria as a measure of efficiency: schedule adherence, 
travel time, load factors, etc. These evaluation measures 
generally require a staff of checkers to record levels of 
service or ridership for evaluation. Montreal, for example, 
employs 49 checkers to collect and analyze data. In 1978, 
the budget for this program was $950,000. The Montreal 
system checkers count peak loads on all bus routes five 
times a year, and it is the only system to conduct regular 
Oorigin-destination counts. 


*Bus Service Evaluation Procedures: A Review--Short-Range 
Transit Planning, UMTA-DOT, March 1979. 
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More exact measures of efficiency and ridership levels were 
achieved in Pittsburg and Minneapolis-St. Paul, where bus 
drivers on each route must record revenue and riderhsip. 
Winnipeg's transit authority has had drivers punch 
timeclocks at selected transit stations to evaluate headway 
times. These examples are the exception, however, as most 
systems use sampling techniques. 


The most elaborate system used to evaluate service is that 
of the Southern California Rapid Transit District (SCRTD) 
which began using a 40-person checking program in 1975. By 
1979, the $1 Million/year program evaluated service and 
ridership in comparison with accepted criteria. 
Recommendations from the evaluation resulted in a reduction 
of 11 million vehicle miles with little loss in ridership 
and $20 Million annually in savings. 


The MBTA is seeking to employ some of the techniques used by 
SCRTD in its evaluation program, including a model for 
determining fare mix and ridership characteristics. 


In order to measure performance against standards on a 
ongoing basis, an improved data base is necessary. The 
MBTA, through its "Ridership and Fare Mix Sampling Program," 
has established a means to improve and update its data base. 
Also included in the Authority's efforts to further augment 
its data collection capacities is the computer-based bus 
Service Evaluation/Transportation Reporting System (SENTRY), 
which will collect and summarize information regardilng 
ridership, revenue, service reliability, and customer 
complaints. 


The objective of the ridership and fare mix sampling program 
is to define and estimate ridership using revenue data. Due 
to the new fare structure established in August of 1981 
which has provisions for elderly and handicapped to ride 
free during designated hours, the previous estimate of 
average fare was no longer valid. This program was designed 
to quickly and inexpensively obtain reliable estimates per- 
taining to the number of riders on the MBTA, the fare mix, 
and the average fare being paid by these riders. Through a 
sample of riders on buses, trackless trolleys and at Green 
Line and rapid transit stations, a sample of November 1981 
riders was conducted. The MBTA intends to conduct a similar 
sample in November 1982 and perhaps annually thereafter to 
observe ridership trends. 


The computer-based bus evaluation system, known as SENTRY, 
is organized into three basic modules: 1) Marketing Data 
Base--information on ridership and revenue characteristics; 
2) Transportation Reporting--field reports on the supply of 
bus service including service reliability and schedule 
adherence; and, 3) Complaints--MBTA records of consumer 
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complaints utilized by SENTRY as a check on Transportation 
Reporting and to provide insights on route trends and 
variations. 


It is expected that SENTRY will prove to be a most useful 
management tool to the Authority. Presently, the Authority 
collects a massive amount of bus service data. While some 
of the data is summarized, much of it is left in its 
original state and stored. The data report summaries which 
do reach management are often received too late to be acted 
upon. Management requires that bus service data be refined 
and summarized in a timely fashion if it is to be used as a 
basis for decision making. 


In an effort to obtain better data, the MBTA is investi- 
gating a program to expand use of electronic pass readers to 
include surface vehicles. The Electronic Pass Reader 
Program is already in place at rapid transit stations and is 
being installed on a trial basis on selected bus routes. 


In order to derive the full benefits from the Electronic 
Fare System, it must be extended beyond rapid transit to the 
entire surface fleet. This will allow the MBTA to achieve a 
true intermodal fare collection system, providing the 
Authority with reliable statistics, and the passenger with 
one ticket to transfer from mode to mode. 


The surface equipment, as well as the entire program, will 
maintain flexibility to allow for technological developments 
and changes in fare levels. It is also designed to be com- 
patible with rapid transit equipment for ease of maintenance 
and better inventory control, and to facilitate use of 
remote data collection and monitoring to give a total audit 
trail on a daily basis. 


When fully implemented, the completed system will be 
composed of Data Storage units which will keep the daily 
information at each subway station and surface vehicle 
location, and would in turn be linked to a central 
processing unit using existing phone lines. The Authority's 
passenger traffic flow and revenue monitoring system will 
consist of utilizing contacts of solenoid (passenger flow 
monitoring) in the turnstiles and fare boxes which interface 
with the MBTA's own patented card readers. A data acquisi- 
tion module will then transmit data to the central 
processing unit. 


The Authority, after full installation and implementation, 
will have the means to accurately count all passengers and 
the ability to provide more accurate information for sche- 
duling, safety and security. In the interim, the sampling 
techniques used to evaluate ridership levels are the best 
available methods. A significant portion of the annual 

operating budget, however, should be set aside for data 
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collection and evaluation of ridership levels and opera- 
tional efficiency. The SCRTD sets aside one-half of one 
percent of that Authority's operating cost for data 
collection and saved that figure many times over due to 
higher efficiency. 


A summary of progress is being made in advancing efforts to 
improve productivity measurement on several fronts: 


- Operations Performance 

- Executive Personnel Evaluation 

- Daily Service Reports and Service Tracking Reports 
- MBTA Service Policy for Service Evaluation 

- Bus Service Evaluation (SENTRY) 


Performance measures have been developed for four Operating 
Departments: Transportation, Automotive Equipment, Rail 
Equipment and Engineering. Reports on the performance of 
these departments, which are produced monthly, are being 
refined. 


The personnel evaluation procedure has been revised to 
identify manager objectives as a means of measuring produc- 
tivity. 


Daily service reports and service tracking reports provide 
basic information on service provided each day, such as 
number of scheduled trips made and reasons for not making 
scheduled trips. 


The "Service Policy" establishes service criteria for 
surface transportation, while the Bus Service Evaluation 
Study consists of a review of those goals and establishment 
of a service performance measurement. 


As each of these and other productivity measurement efforts 
advance, it is expected that they will become integrated 
into a comprehensive system. An important unifying element 
in the melding of these productivity measurement efforts is 
further development of the management-by-objectives based 
personnel evaluation efforts. 


7.4.8 Manager Evaluation Process 


The four major operating departments (Rail Equipment Maintenance, 
Automotive Equipment Maintenance, Engineering and Maintenance, 
and Transportation) have been working on developing performance 
indicators for their respective departments. Over the long-term, 
a review of these performance indicators can hopefully be 
included as part of the manager evaluation process. All four 
departments should have their performance indicators finalized by 
mid-1983. Integration into the manager information process can 
take place at that point, but no firm timetable has been 
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established. Some departments, notably Automotive and Rail 
Equipment, are far enough along in the development of performance 
indicators so that integration into the manager evaluation pro- 
cess may begin earlier than mid-1983. 


The personnel evaluation process for executives has been rede- 
signed to establish performance measurement within the context of 
a Management by objectives process. Top executives have attended 
one of four training sessions in implementation of the process. 


In order to coincide with the MBTA's budget process, all execu- 
tive performance evaluations have been rescheduled to take place 
in June of each year. 


To assure that the manager evaluation process is followed 
correctly, the Personnel Department has been assigned respon- 
sibility for monitoring the process. The process also provides 
for progress reviews every calendar quarter and identification of 
management action for unsatisfactory performances, including 
further training, reassignment and termination. 


Appendix A-8 includes a copy of the revised Executive Performance 
Appraisal Form, Annual Performance Planning Worksheet and 
Executive Salary Review Report. These documents have been 
developed for executive performance appraisals within a manage- 
ment by objectives process. 


7.4.9 Maintenance Staff 


The MBTA has hired 30 out of a scheduled 39 third class mechanics 
(automotive) to replace first and second class mechanics now per- 
forming fueling. The first and second class mechanics have been 
reassigned to do bus maintenance and repair. The final nine 
third class mechanics should be hired within the next several 
months. 


In addition to this staff realignment, the MBTA is placing addi- 
tional emphasis on preventive maintenance. The monthly 
Performance Indicators, started recently for Rail and Automotive 
Equipment Maintenance, give some sense of this emphasis with the 
inclusion of inspections as a specific goal. 


Cleaning of buses and the Blue Line stations, Green Line 
stations, Red Line (Washington to Harvard), and Orange Line 
(Washington to Oak Grove) are being done through contracts. This 
portion of work was selected for contracting on a cost-saving 
basis. 
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8.0 MBTA EXPECTATIONS REGARDING FARES AND SERVICE FOR THE FUTURE 


The four major areas which are expected to affect service and 
fare stability the most over the next decade are: 


5. 


ie. 


i 


2. 


Limitations in public funding and changes in the availability 
of funding from various sources. 


The continued shift in the location and density of residences 
and jobs within the Boston region and the resulting long-term 
service design. 


The issues of operational improvements and related management 
rights for the MBTA. 


Changes in the costs and supplies of fuels and other resources 
required for transit operations. 


These factors will have a significant impact on fare policy, 
long-term service design, and operations, and thus will shape the 
future of fare levels and service provision. 


These issues are discussed below: 


Public Funding and Fare Policy 


A great deal of uncertainty exists concerning the future of 
federal support. Although Congress has not supported the 
move, current proposals at the federal level provide for the 
phased elimination of transit operating subsidies over the 
next three years. These subsidies currently provide approxi- 
mately $20 million per year, which is the equivalent of 
approximately 9 percent of the MBTA's annual current expenses. 
Figure 8-1 shows the increase in State assistance and the 
decrease in federal funding. 


The line representing funds provided by the federal government 
are from the Urban Mass Transportation Administration (UMTA) 
and are designed to support the general operation, as opposed 
to the construction efforts of the MBTA. These funds help 
reduce the operating deficit of the Authority and therefore, 
help reduce the financial impact on the State, as well as on 
the cities and towns in the MBTA district. 


‘This assistance is projected at the same level for the near 


future as had existed in 1982. However, as stated earliér, 
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Total Income 


Total income, after December of 1982. will increase 4 percent for calendar year 1983 and 6.7 percent over the next eighteen 


months. 


State and Federal Assistance 


State assistance wil! grow in proportion to the fixed debt of the Authority. 


ea a aR DP SBT CE cose Bie SEVERE RACER Ee SE 


é 


TRENDS If THE MBTA BUDGET AND PROJECTED BUDGET f 


-171- 


substantial uncertainty exists concerning the future of this 
Support. An initial proposal by the current federal admi- 
nistration was that these funds be eliminated by a one-third 
reduction each year beginning in 1981, resulting in no federal 
Support of the operating deficit for the fourth year and 
thereafter. 


Reimbursement is also made to the Authority by those 
localities which receive commuter rail service, and which are 
outside the 79 cities and towns which form the MBTA district. 
The reimbursement is provided to the outside districts by the 
federal government. There is substantial uncertainty con- 
cerning the future of these subsidies due to differences 
between the reductions proposed by federal Executive and 
Legislative branches. However, for 1983/FY84, the MBTA has 
projected a basically level funded amount. 


Some increases in revenues from service are also expected to 
have some positive effects on the future fare picture. This 
income is derived from MBTA rapid transit, streetcar, and bus 
Operations. 1982 Revenue (from transportation) had decreased 
to an annualized rate of approximately $88 million, caused by 
the reduction of fares in the spring of 1982. However, 
revenue from transportation is projected to increase b 
approximately 4.5% in 1983 and by approximately 6.7% over the 
1983/FY84 period due to a projected increase in ridership. 


In addition, commuter rail ridership had increased over 9% in 
1982 and the Authority is projecting this trend to continue, 

which will enable a $200,000 reduction in this Subsidy to be 

paid to the Boston and Maine Railroad (which is contracted to 
Operate commuter rail services for the MBTA). However, as in 
the case of the MBTA, if fuel costs in the near future exceed 
presently projected levels, there will be insufficient funds 

to cover present levels of service. 


Increases in ridership are being sought and appear to be 
headed in a positive direction and will draw additional 
revenue into the system. However, farebox revenue currently 
(1983) covers only 28% of total costs--up 7% since 1981. 


Additionally, with Proposition 24, local financial assistance 
is limited. Without a reversal of these policies, additional 
funding will need to come from other sources. 


As a result, increased reliance on fare revenue as means of 
funding transit service can be anticipated. It is expected 
that as costs increase with inflation, fares will increase 
such that fare revenue provides for a greater percentage of 
total funding. However, the MBTA expects that although fare 
_ increases will occur in the future, they will occur so as to 
moderate fare impact on travel patterns. -— --- - wee 
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In addition to increases in income, the MBTA can also greatly 
effect the net cost of service through reductions in operating 
costs and the institution of efficiency measures. These are 
discussed in a following section. 


Long-Term Service Design 


As with operating subsidies, federal assistance for capital 
funding is expected to be far less in the next decade than in 
the 1970's. In the 1970's, a major infusion of capital funds 
was made to mass transit through the Interstate Transfer 
Provision of the Federal Highway Act. Interstate Transfer 
Funds available to the MBTA are fully committed to the Red 
Line Northwest and Orange Line Relocation projects. It is 
expected that remaining federal assistance for mass transit 
capital improvements will continue at the $70 million to $85 
million a year level. 


This trend in reduced capital funding is made more significant 
in the long-term when considering demographic trends in the 
region as a whole. The shift in population within the region 
during the 1970's contained a historically familiar pattern of 
heavy population outflows from the urban core to low-density 
communities located on the periphery. Population loss 
occurred in 44 communities in the region and was especially 
heavy in Boston, Chelsea, Everett, and Somerville. Employment 
location changes are most dramatic in the growth seen in the 
Northwestern and Southwestern communities; however, the Inner 
128 subregion will gain the greatest absolute number of jobs. 
Appendix H provides a more detailed comparison of population 
and employment changes by subregion. In summary, the trends 
indicate that there will be shifts in transit demand in the 
coming decade (and beyond) which may not be matched by 
available resources. 


To scale the MBTA's capital program to match the federal 
funding, the program's emphasis is expected to shift away from 
service expansion and toward plant rehabilitation and effi- 
ciency projects. 


Currently anticipated service expansion will consist of the 
completion of the Red Line Northwest Extension from Harvard 
Square to Alewife Brook, the Orange Line Relocation -- South 
Cove to Forest Hills, and Quincy Adams Station. Other capital 
investments which will alter rail routes will not be service 
extension but rather will consist of service restoration of 
previous routes and relocation projects. 


Proposed capital improvement projects are oriented toward 

reducing operating costs and serving dispersed travel markets. 
Projects include fringe parking facilities and priority treat~ 
ment for surface transit vehicles. Such priority treatment — 


a 
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would include bus lanes and preemptive traffic signals for 
surface rail vehicles and buses. 


Additionally, with the increased dispersal of population and 
increased employment in an expanding regional market, emphasis 
on express bus and commuter rail service will likely increase, 
as will cross-town services around the Boston Core. 


Operational Costs and Efficiency Improvements 


This area shows promise in offering some relief from decreases 
in general operating funds. With the management rights 
legislation (detailed in Appendix D), the application of some 
forms of modern technology, and more thorough data collection 
and management procedures, transit operations can become 
increasingly efficient. This elimination of inefficient work 
rules and more efficient utilization of resourses can gain 
Significant savings which can directly reduce the need to turn 
to system users for increases in revenue. Major areas of 
improvement are: 


1. Work Rules - As a result of the passage of the Management 
Rights Act (Chapter 581 of the Acts of 1980), and its 
implementation on October 22, 1981, MBTA management has 
bee provided with the capability to operate the Authority 
in a manner consistent with desirable management pre- 
rogatives. The effects of this action can be seen in 
Figures 8-3 and 8-4. Being considered here are the 
Salaries of all individuals working on daily operations of 
the MBTA. Separate from this and with its own budget is 
the Construction Directorate of the MBTA. This 
Directorate is funded by a split of approximately 803 
federal support and 20% Authority bonding. 


As can be seen, wages for the Authority peaked in 1980. 

In 1981, the Authority dropped over 600 individuals from 
its payroll and over the next two years, will drop an 
additional 100 individuals from the 1981 level. There are 
no provisions for any union wage settlements projected 
here. Without wage increases, the wage line will decrease 
by approximately $1.8 million over 1983-1984. This 
decrease may be attributed principally to the integration 
of part-time workers into the Authority's work force. 


The transit industry, unlike other businesses, has peaks 
during mornings and evenings of each day, which mandated 
an available work day for many workers of 11 plus hours 
although they physically had to be on the property for 
only eight plus hours. The amount of time that operators 
were required to be available, but were not actually 
working, was paid at a "spread time" rate (10th -to-llth at 
4 salary, llth plus hours at regular pay). Up to four 
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Total Operating Expenses/Wages 


By the end of FY 84, wages will have decreased $9 million from 1980 
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hundred part-time employees now will work the peak hour 
traffic at approximately 70% of the present full-time 
rates. 


This type of change in allocating the work force has both 
immediate results as well as continuing benefit in 
reducing costs or in being able to provide upgraded ser- 
vice for equal costs. 


Modern Equipment - The application of new equipment to 
operations can result in greater efficiency. Equipment 
used to extract revenue from fare boxes, for example, has 
resulted in reduced handling of cash and associated 
reductions in labor and increased control over revenue 
collection. Increased energy efficiency can also result 
from newer and well maintained equipment. 


Contracting for Services - In areas which lend themselves 
to contracting with private parties rather than providing 
services with MBTA personnel, the MBTA has been exploring 
the possibility of contracting. As a result, the MBTA 
will be able to contract for services when work can be 
done more efficiently than with in-house staff. 


Management Information Systems - Management Information 


Systems (MIS) provide for faster flow of information to 
permit management to make decisions resulting in the more 
efficient utilization of available resources. To date, 
the MBTA has implemented Accounts Payable and Materials 
systems. The Accounts Payable system permits the MBTA to 
make payments on bills in a more timely manner, thereby 
taking advantage of discounts for early payment and 
improving cash flow. Also, much of the billing documen- 
tation is being generated by computer, thereby reducing 
labor requirements. 


The Materials system provides for greater control of 
intentory, thereby resulting in reductions in the percen- 
tage of out of stock items and reduced inventory size and 
value. The reduced inventory saves money directly and the 
improved availability of materials reduces delays for the 
material user. 


Another system in the development phase is equipment main- 
tenance. This system will enable management to track 
maintenance activity by employee, by vehicle, or by 
vehicle components to be replaced or repaired. This 
information can be used to track and identify equipment 
design and maintenance problems, evaluate personnel 
performance, and further control material inventories. 
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Costs of Power and Utilities 


In this category, a good deal of uncertainty exists for the 
long-term; however, short-term values may be projected. 
Reasonable estimates, based on what is known today about 
current and projected fuel utilization, indicate a rise during 
the near future however, energy efficiency.has been increasing 
as described in Appendix F-1l in detail. 


Two basic components are contained within this graph: 


e Power for running the system. This line has increased due 
to increases in the cost of electric power and by addi- 
tional power needed for the running of Rapid Transit trains 
(non-revenue) on the Red Line Extension, Somerville. 


ee Fuel for buses and other equipment. This item is projected 
to increase by approximately $441,000. The increase is 
entirely due to estimates by the Authority that fuel costs 
will rise by 6.4% in the near future. 


1982 Price Projected Average 
Diesel Fuel $.92 to $1.07 per $1.04 per gallon ~~ 
-gallon 
Unleaded Gas $7.95 tos olf Spec $1.01 per gallon 
gallon 
Regular Gas $.91 to $1.09 per $ .98 per gallon 
gallon 


In addition, with some more modern equipment (newer buses), 
and experimentation with fuels and fuel additives, the 
Authority expects to increase its average miles per gallon 
on buses (presently 3.6 miles per gallon). This is 
included in the total future values but can mitigate some 
future increases. 
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APPENDIX A-l 


THE POLICY FRAMEWORK FOR THE MBTA AND THE REGION 
eee ee NY EE REGLON 
I. M.B.T.A. GOALS AND POLICIES 


The MBTA is a transportation operating agency. As such, its 
primary concern is to increase ridership while minimizing rises 
in costs. The following goals, stated in the 1977 Program for 
Mass Transportation of the MBTA, provide the MBTA management with 
both overall directional goals and some specific objectives 

which indicate the achievement of these goals. 


MANAGEMENT GOALS: 


@e Increased Riders. To attract additional riders who can be 
served at reasonable cost in relation to present costs per 
rider. 


e Control of Overall Financial Burden. To bring under control 
the overall costs of supplying public transportation and to 
seek an equitable distribution of the resultant financial 
burden among riders and public revenue sources. 


e improved Quality of Service. To improve the quality of 


service offered, where this is possible without unreasonable 
increases in costs per rider. 


@® Unit Costs and Productivity Improvement. To reduce the cost 


of supplying a desirable level of public transportation 
service and to increase the level of service provided at a 
given expenditure level. 


e Improved Safety and Security. To reduce the hazards to which 


riders and employees are exposed in connection with public 
transportation service. 


e Equitable Fares and Service. To implement a fare structure 


and fare level which are equitable in terms of price per value 
received and to apply uniform criteria for the establishment 
and discontinuation of service. 


SOCIAL GOALS: 


The MBTA is also an agency of government. Consequently, it must 
serve the public in an environment shaped by society's demands as 
expressed through its elected officials. It should be responsive 
to at least the following social goals: 


@ Provision for Riders with Special Needs. To provide transpor- 


tation service for the elderly and handicapped persons, par- 
ticularly those who do not have ready access to an automobile. 
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e Environmental Improvement and Fuel Consumption. To reduce air 
pollution, noise pollution, other forms of environmental 


degradation, and fuel consumption associated with supplying 
public transportation service. 


e Equal Opportunity/Affirmative Action. To remedy the effects 
of any illegal discriminatory practices in the MBTA, to elimi- 
nate such practices, and to take positive action so that the 
MBTA work force reflects the racial and sexual composition of 
the population where the jobs exist. 


@ Economic Recovery. To contribute to the reduction of the 
unemployment rate in Massachusetts and stimulate the depressed 
economy through a large scale capital investment program. 


e Land Use and Development. To contribute to and facilitate the 
process of land use planning and development for the long 
term. 


Furthermore, the 1977 PMT directly discusses the costs which some 
goals may entail: 


"Tt is important to recognize that achievement 
of social goals may impose costs on the MBTA 
which are in excess of those associated with a 
strictly operating efficiency criterion. 
Investment of resources for social purposes pro- 
duces returns, but not ones as easily identified 
as more riders or lower costs. Therefore, a 
dilemma facing the MBTA and the public will be 
how to share more equitably the burden of MBTA 
cost. Within the MBTA's control is the ability 
to achieve greater efficiency in both operations 
and construction, in order to stabilize the 
relationship between fare revenues and operating 
costs. Yet to be resolved is how the public 
will choose to share in the increasing costs of 
the MBTA as a means for achieving social goals." 


Although the policies in the PMT are directed principally to 
quide the MBTA capital program, it states clearly that many of 
its specific objectives and policies under each of the overall 
management goals will be attained primarily through actions out- 
side of the capital program. Below is a discussion of several of 
the areas of concern which are most relevant to the issue of fare 
increases, ridership, and revenue balancing: 


1. Increased Riders 


Public Transportation Service Policy. The most far reaching of 
the service goals stated in the MBTA's Service Policy for Surface 
Public Transportation, adopted by the Board of Directors on 
January 7, 1976, was: 


-185- 


"To achieve an annual system passenger volume of 200 
million riders by 1981 with approximately the same or 
fewer employees." 


Although this specific goal has not yet been met, its statement 
implies that the MBTA should attract such an increase by pro- 
viding better service and that it should be able to accommodate 
the increase when it materializes. At the same time, it must 
increase productivity by producing more service with the same 
number of employees. 


2. Control of Overall Financial Responsibility 


The MBTA is one of the highest cost operators of public transpor- 
tation in the United States. In addition, fare revenues cover 
only about 30 percent of operating expenses, not counting debt 
service. If debt service is counted, the figure is closer to 25 
percent. If the only major management goal were the reduction of 
losses, then a logical policy would be not only to stop building 
extensions of rapid transit service, but also to contract drasti- 
cally existing service and to raise fare levels accordingly--with 
profound effects on the capital program. However, this is 
clearly not a viable policy, since there are other management 
goals, as well as public policy goals outside the context of MBTA 
management, that should be pursued, not the least of which is 
stimulating the regional and state economy. 


MBTA management sees its responsibility rather as bringing under 
control the overall costs of supplying public transportation and 
seeking an equitable distribution of the financial burden among 


riders and tax sources. This will be accomplished by a variety 
of means. 


A final policy relating to the goal of controlling and equitably 
distributing the financial burden is that of maximizing revenue 
obtainable from rentable or leasable property incidental to pro- 
viding public transportation. With regard to the capital 
program, this means that MBTA will take advantage of oppor- 
tunities for joint development in conjunction with new rapid 
transit stations or station modernization work. Where it is both 
profitable to the MBTA and convenient to passengers; where it 
does not impede transportation operations or passenger flow; 
where it is consistent with good design and land use practice; 
and where it is consistent with guidelines of the Federal govern- 
ment for use of grant funds, the MBTA will include space and/or 
other features in its design of stations or other facilities that 
can accommodate appropriate joint development. 


3. Unit Costs and Productivity Improvement 


Maintenance Policy. The MBTA recognizes that considerable 
improvement is needed in the general condition of its existing 
plant and vehicle fleet and in the cost of maintaining these in 
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serviceable condition. This is not a problem that can be solved 
by setting idealized standards for this condition or by simply 
devoting more resources to the maintenance L£UnCELOM. - lt.tas 
rather a problem of increasing the output for a given level of 
maintenance resources and of organizing the work so that this 
improvement actually takes place. The MBTA has the following 
objectives aimed at improving maintenance output: 


e Train the work force and improve the quality of management 
toward maintaining existing equipment and the new equipment 
now on order in a systematic way. 


@ Develop better information systems to detect problems needing 
maintenance attention and to forecast workloads. 


e Set reasonable goals for the gradual improvement of specific 
service conditions that depend on maintenance, such as number 
of cars available for service. 


e Assure that major new investments do not in themselves lead to 
maintenance problems. 


e Tighten up on spare vehicles in order to reduce the tendency 
to rely on spares as an alternative to preventive maintenance 
practices. 


@ Provide modern diagnostic and repair equipment. 


e Provide modern facilities to house the maintenance operation. 


4. Equitable Fares and Service 


A fare system based on distance and quality of service is 
probably the most equitable in the long run for the MBTA region, 
particularly when additional rapid transit extensions are 
completed. It is also the most difficult to implement in a 
logistical sense and would require more sophisticated forms of 
fare collection equipment. Automatic fare collection equipment 
is now a part of the capital program, but should a decision be 
made to implement a significantly more complicated fare system, 
fare collection equipment adequate for that purpose would have to 
be included. Such a fare structure may also affect indirectly 
the capital program, since it could result in a shift of 
passengers from one mode of public transportation to another and, 
consequently, some shift in emphasis in capital investment. 


The Authority has studied the ridership and revenue impacts of 
restructuring the fare system. Major readjustments of this 
system would call for increase of fares on some portions of the 
system. 


The Surface Transportation Service Policy provides for an objec 
tive mechanism for making changes in public transportation 


-187- 


service on the basis of riders, costs, and social factors. This 
would then indirectly affect the capital program in terms of any 
changes in the surface fleet requirements that could emerge from 
restructuring surface routes and service frequencies. 


5. Environmental Improvement and Fuel Consumption 


Air Pollution and Fuel Consumption Policy. It is not possible to 
make a general recommendation for the promotion of one transit 


mode over another on the basis of air quality considerations 
alone. This is because no transit mode has the lowest pollutants 
per vehicle mile in all categories of emissions. At the same 
time, transit modes are almost always superior to the private 
automobile. Therefore, a general policy of promoting mass 
transportation is beneficial with respect to air quality. 


Pollution characteristics of the public transportation modes are 
closely related to energy consumption. An improvement in energy 
efficiency will generally lead to less pollution. The levels of 
energy consumption for transit submodes at the MBTA differ 
greatly from typlical levels for transit in the United States. 
This is particularly true for rapid transit, where the data seem 
to indicate that the present power generation and delivery system 
is grossly inefficient in terms of fuel per car mile, in relation 
to a typical rapid transit operation. 


It is the MBTA's policy to reduce the pollution generation 
characteristics of its system by renewal and replacement of its 
existing power distribution system and of its buses, trolleys, 
and diesel rail engines. It is the MBTA's policy to improve 
pollution abatement at its existing power source, to reduce 
energy consumption and pollution levels by switching to a more 
efficient, privately supplied source of electric power, and by 
reducing as much as possible pollution/energy intensive prac- 
tices, such as running bus engines overnight. Federal require- 
ments for planning certification and for capital assistance also 
provide assurance that air quality is considered in MBTA planning 
and management. 


Noise Policy. The MBTA takes all reasonable design measures to 
reduce noise effects, particularly in areas adjacent to residen- 
tial areas in areas of high employment density. All reasonable 
measures are taken to design vehicles and stations to reduce 
noise effects. 
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II.RELEVANT POLICIES OF THE BOSTON REGIONAL TRANSPORTATION SYSTEM 


The MBTA is an integral part of the regional transportation system) 
and, as such, it shares the transportation-related goals and 
objectives of the region. These goals and objectives are agreed 
upon by the agencies which compose the Metropolitan Planning 
Organization and are supported by a policy framework. 


The bulk of policies expressed in the Regional Transportation 
Policy Framework is oriented towards the capital improvement 
program. These are not included here. Rather, the following is 
an edited version which includes only the portions relevant to 
the MBTA and its Service and Fare Policy. The entire regional 
policy may be found in the current Transportation Plan for the 
Boston Region. 


The preeminent stated goal of the transportation planning program 
for the Boston region is to improve the region's transportation 
facilities and services in a manner which enhances the quality of 
life for the people who live, work, and travel here--now and in 
the future. 


1. Costs in Operating the Transportation System 


The policy for cost control focuses on the reduction of costs 
and the implementation of projects, which reduce operating require 
ments. In part, the policy states: 


"Through increasing the productivity of the public trans- 
portation system operations and improving construction and 
maintenance techniques for the transportation system as a 
whole, the costs of operating the system can be controlled." 


REGIONAL GOAL ON COST: 


Make optimum use of existing facilities and, thus, wherever 
possible, incur a minimum of capital outlays. 


REGIONAL OBJECTIVES ON COST: 


A. Undertake careful analysis of all projects, including low- 
cost alternatives. 


B. Emphasize projects which increase the use and capacity of 
existing facilities. 


C. Improve the efficiency of the existing transportation system, 
so that maximum benefits are derived at reasonable cost to 
the public. 
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2 . Equity and Accessibility 


The transportation system must serve all of the people of the 
region, without systematic bias based on geographic location, 
income, race, or physical disability. In particular, special 
efforts are necessary to ensure that the system addresses the 
needs of the elderly and handicapped. The system must strive 

to provide a real choice of transportation modes to all segments 
of society. 


GOAL: 


Transportation systems should be designed to equitably service 
and reinforce the social and economic vitality of the region's 
communities. In addition, special emphasis should be placed on 
meeting the transportation requirements of those with special 
needs (e.g., the elderly, the disabled, economically deprived, 
ere.) . 


OBJECTIVES: 


A. Increase Accessibility to Populations with Special Needs. 
An objective of the transportation plan is to make the 
transit system more accessible to persons with physical 
disabilities, where economically and technologically pos- 
sible; otherwise, to provide for specially-designed service. 


B. Increase Sensitivity to Needs of Minorities and Low-Income 
Groups. Future design and planning of facilities should be 
particularly sensitive to the special needs of minority and 
low-income groups. These people are particularly affected 
by the high cost of travel by private automobile, which 
Severely inhibits their participation in the job market and 
other economic spheres. 


Dre 4, ENOL OY 


The transportation program needs to ensure that conservation 3 
and the efficient utilization of energy resources occur in bot : 
the operation of facilities and the development of new infrastruc 


ture. 


Because fossil fuels are becoming a scarce and, therefore, costly 
resource, the plan should emphasize actions that decrease fuel 
consumption per trip (for example, by increasing auto-occupancy Uh 
rates and by increasing transit usage and the number of pas eence 
per transit vehicle). Ideally, a reduction in fuel consumpti 
will not affect the total number of trips in the region. 
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GOAL: 


To coordinate and encourage an energy-conserving transportation 
syste, which offers modal choice while maintaining efficiency. 


REGIONAL OBJECTIVES ON ENERGY: 
A. Support improvements in transportation that conserve energy. 


B. Continue to develop transit as an energy-efficient form of 
transportation. 


C. Emphasize strategies and actions that decrease fuel consump- 
tion per trip. 


D. Encourage fuel conservation by transit vehicles and fixed 
facilities through revised design and maintenance. 


4. Environmental Quality 


Transportation facilities must be compatible with the environ- 
ment of the region. In addition, the transportation plan must 
include measures to reduce air, noise, and water pollution. 


GOAL: 


To attain and maintain the highest possible level of environmental 
quality for the region. 


REGIONAL OBJECTIVES ON ENVIRONMENTAL QUALITY: 


A. Reduce Vehicle Miles of Travel (VMT). Program elements 
Should be developed to reduce VMT regionwide by drawing 
automobile users to the transit system. Reduction in VMT 
will lead to air quality improvements, reduced land require- 
ments of highways and parking facilities, and other environ- 
mental benefits. 


B. Improve Areas Along Transit Routes. Areas near transit routes 
can be greatly improved by the elimination of elevated struc- 
tures in developed residential areas, reducing street conges~ 
tion caused by transit vehicles, and by minimizing negative 
local impacts of new transit construction. 


In conclusion, the basic policy framework for transportation 
planning in the region is to seek an improved transportation 
system that is environmentally compatible, socially equitable, 
energy conscious, cost efficient, and related to regional land usé 
and economic development goals. ; 
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APPENDIX A-2 


THE MBTA BUDGET* 1978-1982 AND ‘AN 
EXPLANATION OF NET COST OF SERVICE 


The Authority monitors its daily financial activities by accumu- 
lating costs within the line items. The line items shown on the 
statement of Net Cost of Service, 1978-1982 represent the sum of 
the Authority's expenditures. For control purposes, these same 
line items can be tracked to each of the Authority's organiza- 
tional units. 


i. 


Revenue from Transportation 


This is the income derived from MBTA rapid transit, street- 
car, and bus operations. 1982 Revenue from Transportation 
has decreased to an annualized rate of approximately $88 
million, caused by the reduction of fares in the Spring of 
1982. Revenue from Transportation is projected to increase 
(by approximately 4.5%) in 1983 due to a p-ojected increase 
in ridership. 


Revenue from Other Railway Operations 


This line represents income derived from the rental of fixed 
assets owned by the Authority and from advertising on 
Authority property. 


Non-Operating Income 


This is income which results from the investment of cash and 
Bond Issue proceeds. This income will decrease in the future 
because the State has altered its method of advancing cash to 
the MBTA, now advancing smaller amounts over shorter periods 
of time. In addition, in an effort to soften the impact of 
the fixed charges on the Authority's budget, the Bond Issues 
needed to support the cash needs of the MBTA's construction 
programs are also planned to be made in smaller amounts for 
shorter periods of time. 


Gasoline and Diesel Tax Reimbursable 

This line represents reimbursement by the State to the MBTA 
of the State gas and diesel taxes which the Authority must 
pay to vendors for its fuel purchases. 


Reimbursement from Outside Districts 


This is the reimbursement made to the Authority by those 
localities which receive commuter rail service, and which are 


*Not including Capital Expenditures Budget. 
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outside the 79 cities and towns which form the MBTA district. 
The reimbursement is provided to the outside districts by 
the federal government. There is substantial uncertainty 
concerning the future of these subsidies due to differences 
between the reductions proposed by federal Executive and 
Legislative branches. 


Wages 


This line contains the salaries of all individuals working on 
daily operations of the MBTA. Separate from this line and 
with its own budget (not included within this document) is 
the Construction Directorate of the MBTA. This Directorate 
is funded by a split of approximately 80% federal Support and 
20% Authority bonding. 


As can be seen from the Net Cost of Service statement, wages 
for the Authority peaked in 1980. In 1981, the Authority 
dropped over 600 individuals from its payroll and over the 
next two years, will drop an additional 100 individuals from 
the 1981 level. 


The transit industry, unlike other businesses, has peaks 
during mornings and evenings of each day, which mandated an 
available work day for many workers of 1l plus hours although 
they physically had to be on the property for only eight plus 
hours. The amount of time that operators were required to be 
available, but were not actually working, was paid at a 
“spread time" rate (10th to llth at 4 salary, 1lth plus hours 
at regular pay). 


In analyzing the wage line from the Net Cost of Service, it 
should be noted that the Authority, in 1981, began to show 
the dollars charged by operating personnel to capital 
construction on a separate line, "General & Administration 
Cost Capitalized-Credit." Prior to 1981, these dollars were 
directly deducted from the wage line. Therefore, the 
Authority, in 1981, reduced its wage line not by $2,700,815 
but by $4,761,655. 


General and Administrative Cost Capitalized - Credit 


This line is an accounting adjustment. It credits operating 
expenses for indirect overhead charges and material handling 
expenses which can be charged to the Construction 
Directorate. The percentage basis for the credit is approved 
and audited by the Urban Mass Transportation Administration, 
which is contributing approximately 80% of the cost of the 
Construction Directorate. 


MBTA Pensions 


This line is calculated based on an Authority contribution to 
the employee pension fund of 12.1875% of wages. In addition 
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to the Authority contribution, employees contribute 8.0625% 
of their salaries. The pension play is based upon a normal 
retirement age of 65 (the mandatory retirement age has been 
increased to 70). An early retirement is available, 
regardless of age, based upon 23 years of creditable service. 
An early reduced retirement is available based on 20 years of 
creditable service at age 55, but the computed retirement 
allowance is reduced by one-half percent for each month the 
member is under 65. The plan also provides for occupational 
and non-occupational disability retirement after four years 
and eight years of creditable service, respectively. 


Social Security Taxes 


All employees at the Authority are covered by social 
security. The present employer contribution is 6.7% of 
salary for the first $32,400. 


Workmen's Compensation 


The MBTA, as an employer in the Commonwealth, is required to 
provide Workmen's Compensation coverage pursuant to Chapter 
152 of the Massachusetts General Laws. The Authority, in 
accordance with Section 25A of Chapter 152, has elected to 
be a self-insurer for the purpose of providing compensation 
to employees injured or disabled in the course of their 
employment. As a self-insurer, the Authority must furnish 
the Treasurer of the Commonwealth with a bond sufficient to 
meet the insurer's liability. In addition to this bond, the 
Authority must establish a re-insurance program to fund 
liabilities for catastrophic loss. 


Accident and Sickness Insurance 


The Authority provides its employees with $2,500 accidental 
death and dismemberment coverage and 26 weeks of coverage 
for accident and sickness. The death and dismemberment 
policy costs $.20 per employee per month and the health and 
accident $5.31 per employee per month. 


Group Life Insurance 


The Authority provides $9,000 of life insurance coverage to 
weekly employees at a cost of approximately $10,80 per 
employee per month, which is reduced to $2,000 of coverage 
at approximately $2.40 per month at retirement. New weekly 
employees have a one-year waiting period for coverage. 
Monthly and executive employees receive $9,000 paid life 
insurance at approximately $10.80 per month, and may choose 
to take up to one and one-half times their salary in addi- 
tional life insurance coverage. The Authority will pay half 
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of the premium above the $9,000 basic coverage. At retire- 
ment, the basic coverage is reduced to $2,000 paid 100% by 
the Authority. Anything over that is shared on a 50% basis 
up to one-half the amount of the before-retirement salary. 


Blue Cross/Blue Shield 


The Authority provides paid medical coverage to all its 
employees under age 65 (retired individuals under age 65 who 
retired after January 1, 1954 are also covered). On 

January 1, 1982, the Authority switched from a premium basis 
to a cost basis for all current employees (except for dental 
coverage which remains on premium and is shared 50% by 
employees). The savings during 1982 resulting from the 
changeover was approximately $3.5 million. Even with 
savings realized because of the change to cost basis 
payments, the Authority will still have to meet the 
increases which are occurring in the medical field. 


Unemployment Insurance 


During 1982, two different groups of layoffs caused a rise 
in Authority Unemployment payments: 


a. In approving the 1981 budget, the Advisory Board imposed 
financial ceilings on the Authority causing operations 
cutbacks that necessitated the layoffs of large numbers 
of employees. 


b. The Authority laid off 68 rapid transit train guards 
which, while reducing wage costs by $2 million increased 
unemployment contributions. 


Uniforms and Work Clothes 
This line contains the dollars for two types of clothing: 


@® Uniforms. Operational personnel, coming in contact with 
the general public, are provided "T" uniforms. 
Transportation worker uniforms are priced at $314 for 
initial issues and Police at $500 for initial issues. 


@e Work Clothes and Safety Apparel. The Authority, by union 
contract and to meet the requirements of the Occupational 
Safety & Health Administration, provides its shop workers 
with work clothes and safety apparel. Work clothes are 
budgeted at approximately $84 per worker per year, and 
safety items such as gloves, acid clothing and eye pro- 
tection are priced in groupings by historical usage. 


16. 
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Fringe Benefits Cost Capitalized - Credit 


This line is an accounting adjustment which credits 
operating expenses for pension, vacation, holiday, sick pay, 
insurance and other benefits which are incurred by indivi- 
duals charging work effort to the Construction Directorate. 


Material and Other Items 


This line item contains the costs for the following: 


Materials. The Authority is responsible for maintaining 
a large variety of vehicles and equipment, rail lines 

and buildings. Past experience has provided data that 
enables the Authority to calculate, based on transpor- 
tation schedules, how much repair work of what type will 
be required in the course of a year. For example, 450 
bus transmissions are rebuilt per year; 145 bus motors 
are rebuilt per year; 31,600 feet of rail are replaced; 
5,000 rail ties are projected for replacement. The 
Authority in 1983/FY84 has level funded its Material 
request except for parts on buses which are no longer on 
warranty, repair of bodies on Green Line cars, replace- 
ment of batteries on Red Line cars, and parts for Orange 
Line cars which are no longer on warranty. The Authority 
is planning on absorbing any inflationary increases 
through better inventory control, more efficient planning 
of parts utilization and less use of original equipment 
manufacturers' parts. 


Services. The Authority has contracts for parts 
rebuilding, station cleaning, bus cleaning, escalator 
repair, watchman services and various other functions 
which it has determined can be more efficiently or effec 
tively accomplished by outside sources. 


Rent. The Authority lease at 50 High Street, Boston, for 
approximately 46,000 sq. ft. of administrative space 
expired July 1982. Current proposals from Meredith and 
Grew (the landlord) establish the new cost for a tenancy 
at will at approximately $13 per sq. foot for the 
majority of its space, or approximately 144 percent of 
the prior lease. 


Utilities. This line contains the cost of telephone 
service; gas, steam, oil and electricity for heating, 
lighting, and power; and water and sewer services. 


Injuries and Damages 


The Authority has approximately 8,000 outstanding claims and 
court suits against it for injuries and damages. During an 
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Fringe Benefits Cost Capitalized - Credit 


This line is an accounting adjustment which credits 
operating expenses for pension, vacation, holiday, sick pay, 
insurance and other benefits which are incurred by indivi- 
duals charging work effort to the Construction Directorate. 


Material and Other Items 
This line item contains the costs for the following: 


e@ Materials. The Authority is responsible for maintaining 
a large variety of vehicles and equipment, rail lines 
and buildings. Past experience has provided data that 
enables the Authority to calculate, based on transpor- 
tation schedules, how much repair work of what type will 
be required in the course of a year. For example, 450 
bus transmissions are rebuilt per year; 145 bus motors 
are rebuilt per year; 31,600 feet of rail are replaced; 
5,000 rail ties are projected for replacement. The 
Authority in 1983/FY84 has level funded its Material 
request except for parts on buses which are no longer on 
warranty, repair of bodies on Green Line cars, replace- 
ment of batteries on Red Line cars, and parts for Orange 
Line cars which are no longer on warranty. The Authority 
is planning on absorbing any inflationary increases 
through better inventory control, more efficient planning 
of parts utilization and less use of original equipment 
manufacturers' parts. 


e Services. The Authority has contracts for parts 
rebuilding, station cleaning, bus cleaning, escalator 
repair, watchman services and various other functions 
which it has determined can be more efficiently or effec- 
tively accomplished by outside sources. 


@e Rent. The Authority lease at 50 High Street, Boston, for 
approximately 46,000 sq. ft. of administrative space 
expired July 1982. Current proposals from Meredith and 
Grew (the landlord) establish the new cost for a tenancy 
at will at approximately $13 per sq. foot for the 
Majority of its space, or approximately 144 percent of 
the prior lease. 


e Utilities. This line contains the cost of telephone 
service; gas, steam, oil and electricity for heating, 
lighting, and power; and water and sewer services. 


Injuries and Damages 


The Authority has approximately 8,000 outstanding claims and 
court suits against it for injuries and damages. During an 
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average year, approximately 5,200 claims are processed and 
settled and the balance is carried forward. (In addition to 
the $1 million and rail injuries up to $2.1 million per 
accident or occurrence.) 


Unreimbursed Cost of Service 


This line represents commuter rail costs which were deferred 


from one year to the next (1979 to 1980) pending Advisory 


Board approval of the expense. 

Interest on Unfunded Debt 

The Authority, as does any company, requires working cash to 
meet its daily operating expenses. This line contains the 
interest charges on $195 million in outstanding notes which 
are renewed on a yearly basis and which partially meet the 
cash needs of the Authority. 

Fuel 


Two basic components are contained within this line. 


@ Power for running the system. 
e Fuel for buses and other equipment. 


1982 Price 
Diesel Fuel: $.95 to $1.07 per gallon 
Unleaded Gas: $.95 to $1.13 per gallon 
Regular Gas: $.91 to $1.09 per gallon 


Taxes 


This line accounts for the fuel tax payments made by the 
Authority to the Commonwealth, those payments being based 
upon both volume and price per gallon. Also covered within 
this line are license fees for operators, and tolls on the 
Mass. Turnpike, tunnels and the Tobin Bridge. 


Railroad Commuter Subsidy 

This line contains the contract for the Boston and Maine 
Railroad to operate the commuter rail services for the MBTA. 
Commuter Rail ridership increased over 9% in 1982 and the 
Authority is projecting this trend to continue. 

Local Service Subsidy 


This line is comprised of two elements. 


a. THE RIDE. This program is the MBTA's specialized para- 
transit service for handicapped persons. It exists in © 
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Payment on Funded Debt (MTA) 


This line reflects the principal payments for the BMD Bond 
Issues described in #25 above. 


Payment of Funded Debt (MBTA) 


This line represents the principal payments for the Bond 
Issues described in #26 above. Part of the increase in 
these payments is due to a reduction in maturity from 40 
years for the original issues to 20-25 years for current 
issues (in the current Bond market there is no demand for 
Bonds with greater than 20-25 years maturity). The 
remainder of the increase is due to the increased capital 
needs of the Authority's construction program. 


Bond Discount Amortization (MBTA) 


In 1981, this amortization charge represented the difference 
between the principal repayment and the amount actually 
received after discount for Bond Issues. The initial method 
of handling a discount Bond was to list the payment and 
amortization as separate charges. Subsequently, for budget 
purposes, amortization has not been included as a separate 
line item because it is an accounting function whereas 
repayment is a cash requirement. 


Miscellaneous Debits (MBTA) 


This line represents the fiscal agent's charges for paying 
the BMD Bond coupons, as well as paying the Bonds themselves 
as they mature. 


Bank Service Charges (MBTA) 


These charges represent the fiscal agent's charges for 
paying the Authority's Construction Bond coupons, as well as 
the principal on these Bonds as they mature. 


State Financial Contract Assistance (MTA) 


This line represents the State's contribution to the 
Authority's payment of the BMD debt. The State has limited 
this payment to a maximum okf $3 million per calendar year 
for the principal and interest charges on the BMD Bonds (see 
#25 above). 


State Financial Contract Assistance (MBTA) 
This line represents the State's contributions of 90 percent 


of the principal and interest payments of the Authority's 
MBTA Bonds (see #26 above). 
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response both to a need expressed by the handicapped 
community and to certain federal regulations, principal 
among these being Section 504 of the Rehabilitation Act 
of 1973, as amended. Subsequent to the initial require- 
ments provided by the regulation, the Authority has made 
efforts beyong those required by statute. 


b. Subsidies to Local Bus Services. The primary motivation 
of the Authority in subsidizing bus services is to maxi- 
mize service levels for the lowest cost. The Authority 
is currently involved in two such relationships. In 
both instances, the Authority underwrites the net loss 
of services. 


In both cases subsidized by the Authority, a private 
carrier provided fixed route local services at a loss 
and appealed to the Authority for financial assistance. 


Rapid Transit, Inc. has provided service in Winthrop 
feeding Orient Heights Station as well as meeting local 
transportation needs since 1942. In 1968, the Authority 
entered into a relationship which has continued 
uninterrupted. In 1981, this system provided 1.2 
million rides for a net cost of $450,000. 


Michaud Bus Lines, as the local carrier in Salem and 
Peabody, has provided local service since 1954. In May 
of 1977, the company gave notice they could no longer 
continue to incur an operating loss on the so-called 
"Salem-Peabody Loop." In January of 1978, the Authority 
began a subsidy arrangement with Michaud Bus Lines which 
continues today. In 1981, this system provided 150,000 
rides for a net cost of $85,000. 


Interest on Funded Debt (MTA) 


This line reflects the interest charges on Boston 
Metropolitan District (BMD) Bonds which are currently 
outstanding, as well as those BMD Bonds which have matured 
and are planned to be refinanced in December, 1982. 


BMD Bonds are those bonds issued prior to 1964 to support 
the Boston Metropolitan District, which was one of the 
transit systems which formed the MBTA. Upon its formation 
in 1964, the MBTA was made responsible for the debts of its 
transit systems. There is approximately $87,132,000 in 
outstanding BMD debt. 


Interest of Funded Debt (MBTA) 


This line represents interest payments on bonds which are 
issued to support approximately 20 percent of the 
Authority's Capital Construction Program (the other 80 per- 
cent is federally funded). 
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Federal Operating Assistance 


This line represents funds which are provided by the federal 
Urban Mass Transportation Administration (UMTA) to support 
the general operation, as opposed to the construction 
efforts of the MBTA. These funds help reduce the operating 
deficit of the Authority and therefore, help reduce the 
financial impact on the State, as well as on the cities and 
towns in the MBTA district. 


Net Cost of Service - Loss 


This line is the net deficit after the application of the 
various assistance provided to offset the MBTA's operating 
deficit. That assistance is described in #'s 32-34 above. 
The net deficit amount is shared by the State and the cities 
and towns in the MBTA district. The portion paid by the 
cities and towns was capped at $95 million for calendar year 
1981. 
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APPENDIX A-3 


SCOPE FOR MBTA FARE STUDY: ENVIRONMENTAL IMPACT REPORT 
AND SOCIOECONOMIC IMPACT REPORT 


Following are the proposed work scope outlines of the 
Environmental Impact Report (EIR) and the Socioeconomic Impact 
Report (SEIR) for the MBTA Systemwide Fare Increase, dated 
October 30, 1981. 


She Commoniueatth of Massachwsells 
Creculive Office of Environmental Aflrrrs 
100 Cambridge Sey 
Boston, Massachusells 02202 


ARD J. KING 
OVERNOR 
A. BEWICK 
ECRETARY 
XQOJECT NAME: System Wide Fare Increase 
20JECT LOCATION: Statewide 
JEA NUMBER: 4147 
210JECT PROPONENT: MBTA 
\TE NOTICED IN MONITOR: July 7, 1981 


SCOPE FOR GENERIC EIR 


This scope and alternative for the MBTA System-wide Fare Increase (EQEA 04147) 
ippiements the outline scope provided in the Certificate of the Secretary, 
ited July 31, 1981. 


Base Case and 1980, 1981 Increases 
1. Description of existing system. 


This section should succinctly summarize the main components of the 
MBTA system, sufficient to acquaint the public reviewer (who may only be 
familiar with discrete components of the system) with its broad outlines and 
inter-relationships. Rapid transit rolling stock, commuter rail operations, 
railbed, buses, routes, yards and garages, commuter parking lots, ex- 
tensions under construction, and key intermodal transfer points should be 
identified and located on maps with enough clarity to convey an overal | 
understanding of the outlines of the system, 


2. Brief summary of funding sources and breakdown, and of budgetary process 
(describe distribution of increase in farebox revenues). 


3. Review of past fare structures and levels, and describe 1980 and 1981] fare 
increases. Plot fares against fuel cost, overall inflation. Show (charts 


OEA No. 4147 
age 2 


or graphs) 1970-1981 budget levels, ridership levels, and percentage paid 
by different funding sources. 


Compare average T-fares to cost of living index; compare to other cities (cost) 
cost/mile - if possible include 1960, 1970 and current figures.) Compare 
with automobile operating costs. 


4. Describe service cuts and restorations, 1979 to date. 
5. Analytic methods. 


a. Describe data available to the T to determine actual ridership 
(including different modes, and different categories of riders). 


b. Describe alternate ways of calculating or estimating ridership 
(modes, categories). 


‘ 
c. Describe efforts under way to improve data base, and any future 
Changes considered. 


6. Ridership, 1950-1980 


a. Provide historical ridership figures, broken down at least into 

rapid transit, rail, express and local bus. Provide ridership percentage 
in geographic parts of system (e.g., (i) downtown core (peak, @¢f-peak), 
(ii) crosstown, core to 6 mile radius (peak, off-peak), 6 mile radius 

to 128, outside 128). Where needed for SIR* input, disaggregate by line 
Or route. Discuss transit load factors (peak hour-and daily); number 

of riders per rapid transit car, railcar and bus. 


7. Operating trends. 
@. Comparison of peak hour quality of service (average speeds, passengers 
moved per hour) with off-peak performance, and with theoretical operating 
Capacity of a system operating efficiently and according to safety 
requirements. 
b. Trend in revenue/operating costs ratio; costs/passenger; cost/mile 


c. Trend in capital costs per passenger mile (rapid transit, bus) 


d. Calculated energy efficiency trends: revenue car-miles per unit of 
input energy; rail and bus passenger-MPG. 


8. Summarize status and recommendations of other public/private studies, 
task forces, committees to improve the MBTA (1970-1981). 


Prediction and Measurement of Ridership Losses Due to 1980,1981 Fare Increases 
1. Discuss trip elasticities. 


Describe methods of analysis. (If both arc elasticities and simple 
elasticities are used in the EIR, avoid commingling them.) 
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2. a) Predicted and (b) measured effects on ridership of 1980 fare increa: 
(show calculations; break down into ridership profile. Review displacemen 
from Rapid Transit to bus.) ; 


3. a) Predicted and (b) measured effects on ridership of 1881 fare increas 
(show calculations; break down into ridership profile). 


4. Past and recent data on effects of fare increases in other cities. 
(identify length of average ride, transfer characteristics; describe 
response of total revenues to fare changes.) 


5. Discuss effects on ridership of level and quality of service on peak an 
off-peak ridership. How is this weighed in ridership loss projecticns? 

6. Discuss effects on ridership of availability of alternate transportatio 
Does it play a significant enough role to warrant incorporation into riders 
loss projections? ; 


7. Assess and articulate the role of elasticity and analysis in operations 
olanning. How useful is it? What are its limitations, and how can these 
be avoided? 


. Environmental Imoacts of Ridership Losses 


1. Data preparation: transform estimates of ridership loss into estimates 
of increased vehicle miles travelled (VMT). Discuss methodology. ~ 


2. Apportion estimated VMT increases to main corridors into, out of city; 
where possible, apportion onto routes within city. This part of the study 
should utilize Turnpike bridge and Tunnel toll informaticn.MOPW traffic 
counts, and dataonparking lot use. In addition a special effort should bé 
made to verify calculated increases, by random checks with individuals 
having first-hand experience (toll-takers, police, TY helicopter newsmen, 
auto commuters) . 


3. Increased Traffic Congestion: Estimate congestion increases for [-33, 
Expressway, Mass. Pike, Storrow Drive. Discuss congestion increases at 
selected intersections for which detailed intersection data are available 
(e.g., Blue Hill Avenue and American Legion Highway, Commonwealth Avenue 
at the 8.U. Bridge, Cambridge and Staniford Streets, Science Park). Assess 
ootential for indirect impacts of increases traffic on local streets. 


4. Discuss sketch planning techniques for assessing air pollution impacts 
of increases VMT and increased congestion. 


Assess air pollution impacts of ridership losses (1980 and 1981, aggre 
by reference to a) areawide increases, and 6) selected intersections 
identified as CO hot spots. Discuss compatibility with SIP. 


Ww ul 


5. Energy: Assess change in energy usage resulting from 1980 and 1981 | 
ridership losses (both fare increases and service cuts). . 
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Alternatives 


The EIR should formulate a series of alternative fare structures, both those 
ited to existing funding and those which would be dependent on additional 
jing. I suggest that the following would warrant examination: 


1. No action or prior fare and service structure (July 1981) with budget 
shortfall , and what it means for service quality and continuity. 


2. Fare increase as implemented on August T 1981 and effective for 
November 1981, including partial restoration of service cuts. 


3. Modified fare structure. 
a. Free or reduced transit fare for certain groups 


b. Peak period pricing, including past experience with Dime Time and 
implications of current off-peak free elderly travel 


c. Lower rates for transfers 


d. Lower fares for downtown distribution (refer to practice in other 
cities). 


e. Pre-paid or self-service bus fare system (analyze potential 
reduction in travel time and resultant increase in service) 


f, Timed transfer points, route consolidation, posting schedules at 
stops. 


Discussion of the above options should include a description, statement of 
ls and potential advantages; discussion of feasibility and operational problems; 
cussion of un-wanted side-effects and potential avoidance mechanisms, abdility 
stimulate ridership, and effect on revenues. 


Mitigating Measures for Fare Increases, Service Reductions, Increased Auto Use 


A. Operational Changes (discuss feasibility, programs in effect, programs 
under consideration.) Procedures for route evaluation should be described. 
Analysis of specific routes is outside the scope of the EIR, although it 
may be a necessary part of the SIR where especially severe impacts are 
identified. 


1. Service restoration 


2. Service quality improvements, with the goals of more frequent and 
reliable service, less crowding and higher travel speeds. 
current implementation status of 1977 MBTA Service Policy 


3. Describe current or proposed productivity measurement programs: 


Service Policy for Surface Public Transportation 
Rail Service Standards 

Service Evaluation Project (SEN 
11400 RA ne a ere F- Bk  N Cw ig ee 
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Identify performance criteria, methods of monitoring results. ,This 
information plus means of monitoring individual or group achievement, 
will be an important component of the Management Practices Study, but 
descriptions of the programs should be assembled and included in the 
EIR, due to the importance of such evaluation in mitigating imnacts. 


4. Qther 


8. Changes requiring legislative action: provide conceptual discussion of 
proposal disadvantages (including cost effects), history of previous 
attempts, if any; discuss whether action will be sought. 


1. Human Service user-side subsidies of special needs, lower income. 
2. Cost-of-living price indexing 
3. Sales tax, gas tax funding 


$.. Other 


VI. MBTA Expectations for Short-Term and Long-Term Service and Fare Stability 


Qver the Next Oecade. 


Discussion of planning and operating goals and methods to achieve #rscal 
stability for the MBTA. 


vz ‘ 4 , 
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The Commonwealth of Massachusells 
ir ee CO, hice of on etxonmentat Afinrvs 
100 Coambyidgs Fier 
Boston, Massachusetts 02202 


WARD J. KING 


GOVERNOR 

iN A. BEWICK 

SECRETARY 

PROJECT NAME: System Wide Fare Increase 
PROJECT LOCATION: Statewide 

EQEA NUMBER: 4147 

PROJECT PROPONENT: MBTA 

DATE NOTICED IN MONITOR: July 7.,. 1981 


SCOPE OF SOCIOECONOMIC IMPACT REPORT (SIR) 


I. Introduction: Articulation by MBTA of socioeconomic values of public transpor- 
tation 


A. Values to users: access to place of anployment, to education, to health 
services, to recreation/socialization, to necessities 


8B. Values to business/commerce: access by Customers, employees 


C. Values to neighborhoods, political units: ecomomic health, tax base, growtt 
vitality 


Il. Statement of study goals 


1. shared understanding of effects of fare, service actions on socioeconomic 
values 


a. issue definition 


system Wide Fare Increase 
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Til. 


VII. 


VITT. 


b. data collection . 
c. filling gaps in data 
d. evaluation of implications 


“2 dialogue, feedback evolution of ideas 


3. proposals for future action 


Identify Categories of user;discuss reasons impact evaluation is(or is not 
warranted : 

low-income persons 

students 

elderly - not employment related 

youth, not school related (break-down: half-fare youth, full-fare youth?) 
discretionary riders (shoppers, tourists, entertainment, other?) 

commuters = captive, discretionary 

handicapped 


Data exist for most of the above; where data do not exist, estimates or worki 
assumptions should be made. 


Give figures, for such user categories, of ridership prior to 1980-81 fare ir 
creases and service cuts, and figures for such ridership subsequent to such 
increases and cuts. Apportion into trips diverted and trips not taken. 


Discuss impacts on user categories of trips not taken. (Discussion Ts expected 
to be qualitative, due to lack of hard data, but should nonetheless be helpfu 
in identifying comparative severity of impacts on user categories) 


Increased dollar cost 


A. State, for each user category, the change (absolute and %) in cost of tri 
taken. Establish a common factor (probably, fare burden/household income 
to permit comparison of change in burden of fares borne by each user cate 


Discuss impacts on user categories of increase in proportion of household inc 


devoted to transit fares. Which, if any, increases are negative when correct 
for inflation? 


Existing Subsidies 


Describe existing fare programs for the benefit of any of the user categories 
discuss any state or federal regulations which mandate them. Assess cost to 


T of these programs, and compute and compare on a per Capita basis the effect 
of these subsidies on user categories. 


Mitigation Measures 


Identify any user Categories which are beli i 
ly user c elieved to be either disproportionat 
burdened (insufficiently subsidized) by the fare structure, or any ways in W 


(or other common Factor, as developed) 
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the fare structure is believed to inefficiently deliver the present subsidies, 
and discuss proposals for remedying the situation. Discuss short-hop travellers, 
especially those needing to link trips. Discuss inconvenience of paying by 
multiple coins, increased dwell time, increased fare evasion. 


Estimate the impacts of the fare increase on retail trade. 


. Develop a means of prior evaluation of potential service cuts or fare increases 
so as to identify and avoid actions having especially severe social economic 
impacts. Establish the procedure for this (SIR update for fare increases or 
Mise ove other means for any Say changes in service (c. 116A 
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APPENDIX A-4 


COMMENTS ON THE DRAFT MBTA FARE STUDY AND RESPONSES 


The following are the formal comments which have been received on 
the Draft Environmental and Socioeconomic Impact Reports of the 
Fare Increase on the MBTA, dated March 5, 1982, April 1, 1982, 
and September 1982. Responses as to where information may be 
found within the final report are provided where necessary. 
Policy comments are included without response for the reader's 
information. 
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METROPOLITAN AREA 
PLANNING COUNCIL 


110 TREMONT ST. 
BOSTON, MA 02108 
Tel. (617) 451-2770 


April 23, 1982 


_ The Honorable John A. Bewick, Secretary 
Executive Office of Environmental Affairs 
100 Cambridge Street 
Boston, Massachusetts 02202 


Attention: MEPA Unit 


RE: Draft Environmental and Socioeconomic Impact 
Report--Fare Increase on the MBTA, EOEA #4147 
(MAPC #EIR-82-15, Received March 23, 1982) 


- Dear Secretary Bewick: 


In accordance with the provisions of Chapter 30, Section 62 of the 
Massachusetts General Laws, the Metropolitan Area Planning Council has reviewed 
the above-referenced Draft Environmental and Socioeconomic Impact Report. 


The MAPC staff has participated in the Fare Study Review Committee activities 
concerning this Environmental and Socioeconomic Impact Report and the MBTA 
Management Practices Study. Because of the size of the draft EIR and the cost 

“Of reproducing and mailing it, MAPC staff developed a four-page summary which 
was distributed to the 101 MAPC communities which include all 79 MBTA member 
cities and towns. The covering letter to the summary invited individuals into 
the MAPC offices to review the complete document if they wished or to contact 
MAPC staff. A total of 33 communities replied to the summary. The following 
is a summary of their comments. 


- Lexington supports a well managed transportation system as a way to 
meet environmental concerns and provide transportation in an economical 
way to all concerned. We support a capping of MBTA assessments to 
municipalities. 


- = Would hope that reduced fares will not reduce service. 


- Use of “citizen groups” to increase ridership. Do not close stations 
after 7 p.m. or on Sundays. We are living with the fare increase so 
it doesn't seem much can be gained with a decreased fare. Environmental 
impact discussed earlier at J.R.T.C. and I feel there is an adverse 
effect with increased automobiles in city. Cohasset does not directly 
have MBTA service and the community would like. 


- I strongly oppose a fare increase on the basis of environmental and 
budget concerns. 


eth A. Bransfieid. president William C. Sawyer. vice-oresident Richard M. Doherty, secretary Pacricia A. Brady, creasures 
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The Honorable John A. Sewick -2- April 23, 1982 


- The MBTA appears to be addressing their current problems as intelligentl: 
as possible. However, consideration should be given to lowering the fart 
and the parking lot charges, especially at Riverside, in an attempt to 
regain riders. 


- Any increase in fares' effect on air quality or vehicular congestion is 
speculative and questionable. There is reason to believe, that lost 
ridership simply reduces total travel. Full fare paying potential users 
don't require 100% reliability; what they require is comfort. Diddling 
with the system is counter productive, an aggressive implementation of 
Chapter 581 is needed for this featherbedded-ridden system. 


- Emphasis should be placed on improvements in operating efficiency and 
reduction of costs rather than increases in fares. 


- Bus service for local and regional public and private schools should be 
abolished. The decision to grant free passes to the elderly should be 
revoked. Lines which do not provide an adequate cost/revenue relationsh 
should be identified. Then, the fare decrease should be implemented. T 
study is flawed because it has allowed the (T) Board to move in directio 
which seem to be politically based. 


- Some new items to consider: (1) threat of new and reduced restrictions 
relation to car emissions to be instituted on federal level; (2) the imp 
of the recent and strictly-enforced parking regulations in Boston; and 
(3) what will be the impact of the newly voted fare decrease. 


- It is patently unfair to base reduced rider T-fares on increased approor 
from the cities and towns. The citizens of Hanover pay 100% of their ow 
transportation costs. Cutting the fares adds to the burden upon them. 


- Need more detailed info on ridership by mode, bus, LRV, rapid transit. 


- Are public hearings on this proposal be to heid? When? Very concerned 
over proposed cuts in service, particularly in commuter rail (Page 3, 
Implemented Action), being included with a fare increase. What is the 
intent? How do the new "management rights" provisions affect fiscal 
operations (i.e., fares, reduced service, needed maintenance, etc.). 


- The Town of Hamilton is not in favor of further fare increases. 
- None of the above. Cutting service is insanity. 


- There is no problem with the report but we question the impact of the 
increase in light of the proposed decrease for the (T). An impact study 
should be done. 


The MAPC staff has previously expressed its concern for the impact of faré 
changes required as a result of the agreement between General Manager O'Leary 
and Secretary Bewick. It is highly likely that fare reductions will increase 
deficits and therefore require increased public funding or reductions in servit 
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The Honorable John A. Bewick -3- April 23, 1982 


In addition there is a concern that the MBTA has not been collecting sufficient 
ridership data by mode and route, along with other related data which can be used 
in analyzing the system. Data, such as level of service by mode and route and 
ridership by the mode, routes and time of day are not related to other factors 
such as operating costs and dependability. However the MAPC understands that the 
MBTA is in the process of improving their data collection procedures. 


——— 


Very truly yours, _ 


Donald E. Megathlin, Jr. 
Executive Director 
cc: Mr. Richard Easler, Chairman 
Transportation TAC 
Mr. Rocco Mancini 
Massachusetts Bay Transportation Authority 
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APPENDIX A-5 


SERVICE PLANNING: DESCRIPTION AND DATA BASES 


SERVICE EVALUATION 


This section presents the general framework within which the MBTA 
makes decisions for service changes based upon the service policy 
for surface transportation and the existing MBTA data base. This 
set of information is used by the Service Planning section to 
draw upon for implementing service changes, as explained below. 


1. Description 


Service planning has been the responsibility of the Service 
Planning section within the Operations Directorate. The Service 
Planning office is the major actor in implementing service 
changes consistent with the Service Policy. The Operations 
Planning and Schedules departments are also under the Operations 
Directorate and they are involved in the service assessment 
process. The process takes place on three levels as described 
below. 


a. Route Configuration 


The focal unit of service planning for introducing changes to the 
structure of routes--new routes, route extensions, route 
deviations, thru-routings, major changes in headways and hours 

of service--is the Service Committee, chaired by the Manager of 
Service Planning. Other members of the committee include 
representatives of: 


e Service Planning 

@ Operations Planning 

e Schedules 

e Transportation 

e Community Affairs and Marketing 


In addition, there are several non-voting members who attend 
meetings as appropriate to agenda items. The managers of the © 
Transportation division also have a strong influence on the deci- 
sion of the Director of Operations. 


b. Level of Service 


The process explained above usually is initiated upon request 
from sources outside the MBTA for major changes in level of 
service; however, emergency conditions may require service © 
changes initiated by the MBTA itself. The procedure of making 
minor adjustments to headways, trip times, numbers of scheduled 
trips, or responding to most internal requests for changes is 
handled more simply by the Service Planning or Scheduling 


-280- 


sections. They rely on peak-load point counts and on-board 
characteristics counts, in order to study the recommended adjust- 
ment. Subsequently, the proposed changes can be approved 
directly by the Operations Director. 


c. Route Viability 


Another level of assessment practiced at the MBTA relates to the 
elimination of service which is no longer found to be ecomoni- 
cally viable. Initially, revenue data, reported for each route 
on a quarterly basis, is used as a preliminary indicator in the 
ranking of routes. Routes of unsatisfactory revenue performance 
are subsequently ranked for the following measures: 


average operating speed 

average schedule speed 

labor productivity by route and garage 
complaints 


Next, routes identified as being substandard are given a thorough 
review, using characteristic counts and on-board survey data. 

On the basis of this review, a decision is made either to ini- 
tiate remedial action to improve performance, or to discontinue 
the service. 


DEO eCTVICeSPOLICYerOremouLLace Transportation 


The MBTA was among the pioneer transit authorities in the U.S. 
to adopt service standards for bus service evaluation. They 
were endorsed by the Advisory Board in December 1975 and revised 
in 1977. The general statement of the purpose of the Service 
Standards is stated in Section 1.2 of the document: 


"Purpose 


General Statement 


Establish a system of management policy that is prudent, 
effective, and responsive for use in guiding the operation 
and improvement of surface transit services within the 
MBTA district. 


a. Provide a uniform and effective basis for evaluating 
the relative costs, benefits, and overall performance 
of individual services. 


b. Provide a responsive and effective methodology for 
establishing new services and improvements to 
existing services. 


c. Provide a consistent basis for determining the 
operating responsibility for individual services and 
supplemental financing arrangements for 'substandard' 
services." 
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In the remainder of this section, a list of the current standards 


gu ines is provided They are contained in three 
i i ree g 
according to the function they serve: ZOU Ls 


@e Service Design Guidelines 
@ Operating Performance Standards 
@ Economic/Social/Environmental Standards 


a. Service Design Guidelines 


Spatial guidelines 
directness of service 
route layout 
frequency of service 
temporal guidelines 
passenger stops 
passenger shelters 
market potential 


b. Operating Performance Standards 


speed 

recovery time 

load factors 

labor productivity 
schedule adherence 
service dependability 
complaints 


c. Economic/Social/Environmental Standards 


revenue to cost ratio 

passengers per hour 

passengers per mile 

transit dependency 

elderly and handicapped dependency 


3. Data Resources 


This section discusses the current bus service information 
collected by the MBTA. Data providing insights to the market 
served by the bus network is collected on an individual route 
basis. Data concerning bus operations, such as missed trips 
or disabled vehicles, are compiled by the specific garages. 


a. Scheduled Trips by Route 


This file includes the schedule times for each bus trip, the time 
it leaves the terminal, arrives at its destination, leaves its 
destination, and arrives back at the terminal. The information 
is used to develop reports on schedule operating speed and sche- 
duled route miles. It serves as a basis for the service perfor- 
mance report, for allocating costs, and for town assessments. 
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b. Route Profiles 


The route profiles contain information on route mileage and 
mileage by town. This data is updated whenever a route is 
changed in any way. The route profiles also serve as the main 
source for allocating mileage for town assessments. 


c. Route Cost Data 


Costs incurred in bus route operations are allocated to bus 
routes based on scheduled trips derived from the schedule trip 
file. Cost data is utilized to compute revenue to cost ratios 
and to determine the costs allocated to towns within the MBTA 
atstrrcip. 


d. Route Revenue Data 


Revenue data is collected and recorded daily by the MBTA's six 
rating stations. Allocation of revenue to each bus route is 
calculated based on factors reflecting the percentage of the 
rating station collections from each route. The factors are com- 
puted during a oneweek revenue reading period per quarter, when 
operators record the farebox readings every time they change 
routes. Then, assuming stability of these factors over the 
three-month period, they are applied to all other weeks during 
the quarter. These quarterly summaries are used to calculate 
economic performance measures, such as revenue to cost ratios, 
revenue per mile, revenue per hour, revenue per passenger and 
town assessments. 


e. Traffic Checker Counts 


Traffic checkers perform three types of counts: peak-load point 
counts, characteristic counts, and specialized route segment 
counts. All counts provide the MBTA Plans and Schedules Depart- 
ment with route specific data on ridership by time of day. 
However, the level of detail varies between the types of counts. 
A description of each type of count follows: 


@ Peak-load point counts are performed once a rating period for 
each route. These are not stored on computer file. The 
traffic checker stands at the peak-load points and records 
the date, weather, location of count, the time, vehicle num- 
ber, and number of passengers on board for every bus passing 
that point. The counts are then summarized by time period, 
and by intervals within the time period. Total ridership 
per time period is divided by number of vehicles per time 
period to determine average loading. 


@ Characteristic counts are performed on request from various 
departments in the Authority. As a result, current profiles 
are not available for most routes. These are also not stored 
on computer file. The traffic checker rides the bus and 
records date, weather, scheduled time it leaves, actual time 
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it leaves, passenger boardings and alightings, and time it 
arrives. The counts are summarized manually to provide total 


passengers on board, time leave, time arrive, and elapsed 
time of trip. 


e Specialized counts are designed to provide data for specific 
purposes and they are summarized as needed by the department 
requesting the information. 


All summaries are used by the Schedules and Service Planning 
Departments. The Schedules Department uses the information to 
make minor changes in the schedules. Service Planning uses the 
information to evaluate route change proposals, service changes, 
and new routes. Information derived manually from traffic 
checker counts include passengers/mile, passengers/hour, average 
fare, passengers/trip, and ridership by route segment. Although 
it has not been done previously, the traffic counts could also 
be used to provide statistics on schedule adherence and the 
number of standees. 


f. Bus Stop Location File 


This is a computer file which contains the location (nearest 
-street intersection), length, and town location of all bus stops, 
and distance between them. The distance information is used to 
calculate bus passenger miles, a requirement for Section 15 of 
the 1979 Surface Transportation Act. 


g.- Garage Operation Forms 


A variety of forms are used for management control in the Trans- 
portation Division. 


e The Motor Bus Operation Form or Bus Pullout Assignment Sheet 


is used for bus assignment. The form contains information 
on operator name, bus number, time pullout, route number, 
run number, time put up. It is also used to note when a bus 
is not available for a scheduled trip, or how many trips are 
missed if the bus is dispatched late. 


e The Daily Report of Defects provides data on vehicle number, 


route number, operator number, time defect occurred, whether 
passengers were unloaded or shifted to another bus, the 
length of the delay, and the description of the defect. 

From this report, it can also be determined if any trips 
were missed due to a disabled bus, and which route was 
affected. 


e The Assignment Block form is used to record daily manpower 
coverage of scheduled runs or any portion, as well as the 


assignment of additional trips. 
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® A Variation from Schedules form is used to record any variation 
due to late departures or missed or added trips. The date 
and the operator, route, trip time, and reason for each 
variation are also recorded. 


e The Daily Lost Trips form summarizes lost trips by run number, - 
trip time, route number, number of trips affected, operator 
number, and the reason for the loss. The garage sends the 
completed form daily to the Revenue Department. The Revenue 
Department uses the information to make corrections in revenue 
miles operated for town assessment purposes. 


h. Daily Service Report 


This report contains information compiled from the garages on the 
number of trips run, missed, or added the previous day. It also 
records the number of buses not available in each garage. 


i. Consumer Commendation/Complaints File 


Commendations and complaints are recorded by telephone operators 
on forms which include information on route, time of day, type 
of complaint, and date of complaint. The forms are manually 
summarized and used only by the Public Affairs and Information 
Department. 


4. Critique of Bus Evaluation Process 


This section of the report addresses the weaknesses of the 
current MBTA evaluation program. These problem areas were 
identified from the completion of the review of the procedures, 
standards, and data resources in the previous sections. 


a. Service Planning and Evaluation Procedures 


The review reveals that, although detailed guidelines currently 
exist for the analysis and assessment of existing services and 
new proposals, these procedures are being only partially 
followed. Generally, evaluation is only exercised, upon special 
request, on new proposals and route rankings. Systematic 
analysis of existing services on a route-by-route basis is 
nonexistent. Constraints on the time available to MBTA person- 
nel involved in the process and lack of recent valid data appear 
to be the major reasons. The monitoring of passenger loads is 
one procedure in use on a continuous basis, but it is not 
rigorously documented. 


b. Service Standards and Guidelines 


For the most part, service standards and guidelines are judged 
to be sufficient, if supported by adequate data and utilized 
systematically, and could cover the assessment of a variety of 
situations. However, current utilization of standards is mainly 
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restricted to service design and to those standards on operating 
performance which have a direct impact on the service as per- 
ceived by the riding passenger: headways, speed, load factors, 
schedule adherence, service dependability, and complaints. These 
standards are used quite actively, because they are comprehen- 
sive, easy to apply, and utilize readily available data. 


On the other hand, efficiency standards, such as recovery time 
and labor productivity, which are extremely important to monitor 
for management cost control, have not realized wide utilization. 
Revenue to direct cost rating, passengers per hour, and 
passengers per mile are used for the assessments of economic 
performance of routes, but these standards have experienced 
associated data problems. 


In summary, application of standards is biased towards effective- 
ness of service, while supply evaluation is neglected. Sole 
reliance on effectiveness measures does not lead to improvements 
since these measures are mostly useful in identifying the 
problems and not their causes. 
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APPENDIX A-6 -- SUMMARY OF STUDIES AND LEGISLATIVE PROPOSALS 
re an AN _ LEGISLATIVE PROPOSALS 
INITIATED TO IMPROVE THE MBTA 


Over the past decade, several committees and task forces have 
been organized to investigate and make recommendations on ways to 
improve the MBTA. The MBTA's management structure has been 
reorganized through State Legislation twice during this period, 
first in 1973 and again in 1980. A review of the changes in the 
Organizational structure and the outcome of these task force 
Studies are presented in this section. Also included is a com- 
pilation of all legislation filed in the State Legislature 
between 1973 and 1982. Although none of the bills in the listing 
were enacted, this compilation serves to show the types and 
volume of the proposals which have been brought before the State 
Legislature for review. 


The problems confronting the MBTA today are basically the same as 
those discussed ten years ago--declining ridership and service 
levels, less than optimal productivity and efficiency levels, 
increasing cost of service, and taxpayer complaints about higher 
taxes. A task force formed by Governor Sargent in 1970 to 
investigate transportation policies and programs in the state 
offered several reasons for the MBTA's problems. The task force 
pointed to a long history of a deficit operation and a pre- 
occupation with capital expansion. They found a general neglect 
of preventive maintenance and modernization over the previous 
years. The MBTA's union work rules, politics, and lack of 
contract work were also noted as contributing to the problems. 
Recommendations of the Governor's task force included ways to 
improve efficiency and reduce the deficit. A proposal to set-up 
a state tax fund for transit was made. The task force further 
Suggested that the unions and management work together, and pro- 
posed a stronger management structure centered at EOTC. 


During this same time, a special commission was set-up initially 
under Chapter 126 of the Resolves of 1967 and continued through 
1970 under Chapter 3 of the Resolves of 1970. The commission was 
formed to "make an investigation and study relative to the 
finances and operation of the MBTA". They made six reports to 
the State Legislature during this time period, addressing such 
issues as the MBTA's capital expansion program, its financial 
management and its legal structure. The commission's work pro- 
ceeded under several governing principles among which were the 
following: 


1) That an increase in the level and extent of public transpor- 
tation in Boston is essential to the continued availability 


and growth of downtown Boston; 


2) that any system be sufficiently attractive to induce auto 
commuters to switch to transit; 


3) that major improvements be made on rail; and 
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4) that the cost of service be charged as fairly as possible 
to those receiving the benefits. 


The special commission came to several conclusions and proposed 
recommendations on the basis of several hearings, special task 
force reports, and consultant reports over the four years. In 
addition to assigning priorities to capital improvement programs 
and recommending methods to improve the allocation of the net 
cost of local service, the commission proposed a reorganization 
of the management structure of the MBTA. They concluded that the 
law that set-up the authority allowed for inefficiencies in pro- 
viding service to the communities, although they concluded the 
MBTA had provided a net benefit to the area. The commission 
suggested that the power in the authority be concentrated in one 
individual, a commissioner, appointed by the Governor. It also 
proposed abolishing the Board of Directors and the General 
Manager's position. Another commission was set-up by Governor 
Sargent in August 1972 to propose specific changes in the organi- 
zation, administration, and finances of the MBTA. 


In 1973, Governor Sargent filed legislation to reorganize EOTC 
and the MBTA. The purposes were to increase the executive 
authority and accountability at the MBTA; to enable the Advisory 
Board and General Court to control costs more effectively; and to 
facilitate comprehensive transportation planning. Chapter 1140 
of the Acts of 1973 provided for some changes in the administra- 
tion and management, which included combining the positions of 
Chairman and Chief Executive Officer, although the MBTA was still 
under the direction of a five-member Board of Directors. In 
1974, the funding system was changed such that the state provided 
50 percent of the MBTA's net deficit and the Federal Government 
provided operating assistance as authorized under the Urban Mass 
Transportation Act of 1974. The reorganization took effect in 
January 17975. 


By the end of 1976, the reorganization was viewed as a success 
and seemed to be alleviating some of the MBTA's problems. There 
were still some concerns expressed specifically by the Advisory 
Board about the distribution of the state's share of deficit to 
express service, about inequities in the local assessment for- 
mula, and about the dependence upon the local property tax to 
cover the local share of the MBTA's deficit. As a solution to 
the local financial burden on the property tax, the Advisory 
Board recommended using revenue from an increased sales tax, a 
broader based sales tax, a tax on gasoline, or a regional payroll 
Ca xkt 


The late 70's saw increasing costs and a greater burden of those 
costs on taxpayers, although ridership was increasing. Financial 
problems were evident throughout this system and once again in 
1980, the Governor and the Secretary of Transportation appointed 
a task force to make recommendations for improving the 
Authority's performance. They looked at both short-term solu- 
tions to the financial problem of 1980 and long-term solutions 


that would develop a funding mechanism and management structure 
to avoid future financial crises. The task force proposed 
changes in the managerial structure of the MBTA, changes in their 
funding sources (motor fuels tax, toll tax, parking tax), assess- 
ment policies and fares (increase rapid transit by 25 cents), 
revisions to the financial planning and cost accounting methods, 
as well as changes to the labor/management relationship. They 
proposed that legislation be drafted that would give the "T" the 
authority it needs to make changes to improve service, reduce the 
burden on the property tax, and reverse the negative public per- 
ception of the MBTA. 


Following a one-day shutdown on the MBTA in December 1980 due to 
depleted operating funds, the State Legislature passed an 
emergency bill to allocate additional revenue to operate the MBTA 
through the end of the year and reorganize several aspects of 
their operations. Major components of this legislation, 

Chapter 581 of the Acts of 1980, are as follows: 


@ Re-created a General Manager's position; 


@ increased the size of the Board of Directors to seven mem- 
bers with the Secretary of Transportation as the Chairman; 


@ created a position for a Governor's designee on the Advisory 
Board to have voting power equal to that of the largest 
member; 


@ assigned several rights to management covering employment 
policies, service policies, and productivity standards; and 


@ placed a 4 percent cap on the operating budget of the MBTA. 


In 1981, the MBTA's management started to exercise some of the 
rights obtained from the 1980 legislation, following a court . 
ruling in their favor over the legality of the law. The benefits 
of the reorganization will start to materialize in the near 
future. Some of the work rule changes which came out of this are 
included in Appendix D. With the ilntent of improving the 
accountability at the "T", the Massachusetts Taxpayers 
Foundation, Inc. proposed a reporting system that would directly 
relate service to cost. Detailed information would be gathered 
on service, both quantity--riders, hours of operation, and 
revenue; and quality--reliability, regularity; costs such as 
wages, expenses, capital; efficiency measures; effectiveness 
measures; and, comparability to other systems of time periods. 
Currently, the MBTA is making an effort to obtain better : 
Operating data through the institution of an annual ridership 
Survey and the maintenance of base data for future comparison and 


analysis. 


A detailed listing of studies initiated to improve the MBTA 
follows as a resource for those interested in further study of 


the issue. 
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APPENDIX A-6 (cont.) 
LISTING OF STUDIES TO IMPROVE THE MBTA 


Central Transportation Planning Staff, Technical Report No. 26, 


MBTA Systemwide Passenger Data Collection Program, Volume 1: 
Rapid Transit System, April 1981. 


Central Transportation Planning Staff, Commuter Rail Improvement 
Program, 1978. 


Commonwealth of Massachusetts, Interim Report of the Special 
Commission Established to Make an Investigation and Study 
Relative to the Finances and Operation of the Massachusetts 


Bay Transportation Authority, March 1970, Senator James R. 


McIntyre, Chairman. 


Commonwealth of Massachusetts, Executive Office of Transportation 


and Construction, Reorganization Legislation, Phase II, 
March 1973. 


Decision Research Corporation, Dime Time Ridership, Study No. 2, 
for MBTA, (Wellesley Hills, Massachusetts; Decision Research) 


June 1974. 


Governor's Task Force on Transportation, A. Altshuler, Chairman, 
Report to Governor Sargent, Part II, June 1970. 


Massachusetts Bay Transportation Authority, 1981 Current Expense 
Budget and Auxiliary Data, Boston, 1981. 


Massachusetts Bay Transportation Authority, The Legal Structure 
and Management of the MBTA, October 1980. 


Massachusetts Bay Transportation Authority, Title VI Assessment 
for Capital and Operating Assistance, December 1981. 


Massachusetts Bay Transportation Authority, Bus Service Evalua- 
tion Procedures: A Review, 1979 


Massachusetts Bay Transportation Authority, Five Year Development 
Program 1973-1977, 1973 


Massachusetts Bay Transportation Authority, Report of the Fare 
Policy Committee on Fare Structure and Fare Levels, 1980. 


Massachusetts Bay Transportation Authority, Service Policy for 
Surface Public Transportation, 1977. 


Massachusetts Bay Transportation Authority, Service Policy for 
Surface Public Transporatation, 1975. 
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Massachusetts Bay Transportation ABENOrLE Von. te 


Preventi 
Maintenance Program for Buses, 1980. om 


Massachusetts Bay Transportation Authority, Ten Year Transit 


Development Program 1974-198 Pra ig.” BF ic 


Massachusetts Bay Transportation Authority, Transit Information 
SCUaY, 1971. 


Massachusetts Bay Transportation Authority Advisory Board, Labor 
Costs at the MBTA, 1980. 


Massachusetts Bay Transportation Authority Advisory Board, Public 
Transportation Financing ~- A Survey of Options for Alterna- 


tives to the Property Tax Which Has Hampered Massachusetts 
Economic Development, Staff Draft, October 1976. 


Massachusetts Bay Transportation Authority Advisory Board, Report 
of the Budget Committee on MBTA Service Performance, Budget 


Performance, Department Performance, 1975. 


Massachusetts Executive Office of Transportation and Construction, 


Transportation Needs - Transportation Services, Staff 
: Report #1, 1976. 


Massachusetts Executive Office of Transportation and Construction, 


Transportation Technologies: Applicability and Cost Effec- 
tiveness, Staff Report #2, 1976. 


Massachusetts Executive Office of Transportation and Construction, 
Capital Needs for the Existing Plant and Vehicle Replacement, 
Staff Report #3, 1976. 


Massachusetts Executive Office of Transportation and Construction, 


4A Service Quality and Efficiency, 4B Needs for Elderly and 
Handicapped, Staff Report #4, 1976. 


Massachusetts Executive Office of Transportation and Construction, 


Capital Needs at the Corridor Level, Staff Report $5,197 6. 


Massachusetts Executive Office of Transportation and Construction, 


Priorities and Budgets, Staff Report #6, 1976. 


Massachusetts Executive Office of Transportation and Construction, 


Management Policies Affecting the Capital Program, Staff 
Report #7, 1976. 


Massachusetts Executive Office of Transportation and Construction, 


Five Year Transit Development Program, Boston Region 1975- 


L980, 1975. 
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Massachusetts Great and General Court, An Act Relative to the 
Structure of the MBTA (Chapter 581, Acts of 1980). 


Massachusetts Great and General Court, Special Commission 
Relative to the Finances and Operation of the MBTA, 1971. 


Massachusetts Governor's Commission to Examine the Financing and 
Organization of the MBTA, 1972 


Massachusetts Legislation Special Commission, Relative to the 
Finances and Operation of the MBTA, 1969. 


Massachusetts Taxpayers Foundation, Inc., What's Missing at 
the «T, 1981 


Palmere, Anthony J., Alternatives for Financing the MBTA, (unpub- 
lished thesis), John F. Kennedy School of Government, Harvard 
University, April 1981. 


Transportation Policy Workshop, Department of City and Regional 
Planning, Harvard University, Evaluation of Alternative Fare 


Structures for the Massachusetts Bay Transportation Authority 
Cambridge, Massachusetts, May 1980. 
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APPENDIX A-7 : Legislation which has been filed from 
1973 - 1982 relative to State Aid for the 


M.B.T.A. 
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- Donald Kidston BAY 
| Development Coordinator TRANSPORTAT 
AUTHORITY 
James D. Harrington Date: July 20, 1983 


Legislative Counsel 


Attached hereto please find lists of legislation filed from 
1973 to 1982 relative to state aid for the M.B.T.A. None of 
these bills was enacted as filed; they merely reflected the 
interest of various legislators. During this period, the Common- 
wealth did assume part of the M.B.T.A. net cost of service. This 
was done through the General Appropriations Act each year (The 


Budget). 
en ae ae Pararee Le Oat eee J ms 
- >~dames D. rington / 
i i Legislative Counsel 
JDH:cg 
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1439 


2798 


3774 


3872 


4249 


4255 


“1373 


Petition of John w Bullock, John F. Cusack 

- Bu . ck and Eleanor 
M. Campobasso for legislation to provide that the Com- 
monwealth assume the entire deficit of the MBTA, 


Petition of Arthur Joseph Lewis, Jr. for legislation to 
require the Commonwealth to assume all the costs of op- 
eration of the MBTA. 


Petition of Denis L. McKenna for legislation to require 
the Commonwealth to assume all the costs of Operation of 
the MBTA. 


Petition of Mario Umana and another for legislation to 
provide payment by the Commonwealth of certain costs of 
mass transportation service in the Commonwealth. 


Petition of Richard F. Finnegan that the entire net cost 
of service of the MBTA be paid by the Commonwealth with- 
out assessment to cities and towns. 


Petition of Alan Paul Danovitch that the Commonwealth 
assume the cost of operation. of the MBTA. 


Petition of Francis D. Doris that the Commonwealth pay 
the entire deficit of the net cost of service of the 
operations of the MBTA's express service. 


Petition of Thomas F. Brownell that the Commonwealth - 
assume the entire cost of the deficit of the MBTA. 


Petition of Thomas D. Mann, William F. Hogano and others 
that the Commonwealth be required to assume the cost of 
operation: of the MBTA. 


Petition of Raymond L. Flynn that the Commonwealth assume 


all the costs of the operationsof the MBTA. 


Petition of John F. Melia and Michael J. Daley for leg- 
islation to provide that the Commonwealth assume the pay- 
ment of the annual deficit of the MBTA. 


Petition of James J. Cronin, Jr. that the Commonwealth 
assume the cost of operation of the MBTA. 


Petition of Kevin H. White and John F. Melia for legis- 
lation to provide for payment by the Commonwealth of 
certain costs of mass transportation services. 


Petition of William J. Dignan that the Commonwealth be 
required to assume all costs of operation of the MBTA. 


Petition of James E. Smith, John F. Cusack and others 
that the Commonwealth assume the payment of certain 
costs of the MBTA. 
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1973, cont ‘ad. 

H. 4448 Petition of John J. Finnegan for legislation to provide 
that the Commonwealth assume the payment of the annual 
deficit of the MBTA. 

H. 44829 Petition of William A. Carey for legislation to provide 
that the Commonwealth assume the payment of the annual 
deficit of the MBTA. 

H. 4836 Petition of Clifford H. Marshall that the Commonwealth 
assume the entire cost of operating the MBTA. 

Hi e52i2 Petition of Timothy A. Bassett that the Commonwealth 


assume the cost of operation of the MBTA. 


2852 


3224 


3834 


2296 


2301 


4837 


1974 


Petition of Michael J. Daley and John F. Melia for leg- 
islation to provide that the Commonwealth assume the 
payment of the annual deficit of the MBTA. 


Petition of Board of Directors of the MBTA and W. Paul 
White relative to the organization and financing of said 
Authority. 


Petition of Melanie Kay and Barney Frank for the state 
assumption of half of the cost of services of the MBTA. 


Petition of Alan Paul Danovitch that the Commonwealth 
assume the cost of operation of the MBTA. 


Petition of Charles Robert Doyle that provision be made 
for the state assumption of the annual deficit of the 
MBTA. 


Petition of James J. Craven, Jr. for legislation to re- 
quire the Commonwealth of Massachusetts to assume all 
the costs of the operation of the MBTA. 


1504 


1499 
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Petition of Jack H. Backman for legislation to provide 
payment by the Commonwealth of fifty percent of the 
cost of mass transportation service in the Commonwealth, 


Petition of Walter J. Boverini for legislation to requir 
the Commonwealth to pick up the total cost of operating 
expenses of the extension of the Massachusetts Bay Trans 
portation Authority blue line. 


Petition of John W. Bullock for legislation to require 
the Commonwealth to assume all the costs of the operatic 
of the Massachusetts Bay Transportation Authority. 


Petition of Raymond F. Rourke relative to improving the 
efficiency of the Massachusetts Bay Transportation Auth- 
ority and providing for increased state aid. 


Petition of W. Paul White for legislation to provide 
additional financial assistance by the Commonwealth for 
the operation of the Massachusetts Bay Transportation 
Authority. 


Petition of Kevin H. White, Barney Frank, John F. Melia 
and another for legislation to provide for state paymen 
of fifty percent of the net cost of operating the Massa 
chusetts Bay Transportation Authority. 


_ ann 
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2024 


2582 


2765 
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3918 


4112 


L765 


Petition of Thomas F. Brownell relative to the assump- 
tion by the Commonwealth of the costs of the annual 


deficit of the Massachusetts Bay Transportation Auth- 
Lacy « 


Petition of the Board of Directors of the Massachu- 
setts Bay Transportation Authority and W. Paul White 
relative to the financing of said Authority. 


Petition of Robert W. Gilette and William J. FRYING, abs 
relative to improving the efficiency of the Massachu- 
setts Bay Transportation Authority and providing for 
increased state aid. 


Petition of John F. Melia that provision be made for 
the Commonwealth to assume fifty percent of the cost 
of the Massachusetts Bay Transportation Authority. 


Petition of Kevin H. White, John E. Melia and another 
that the Commonwealth assume fifty percent of the net 
costs of service of the Massachusetts Bay Transporta- 
tion Authority. 


Petition of Theodore D. Mann, David J. Mofenson, Lois 
G. Pines, Jack H. Backman and Richard J. McGrath that 
the Commonwealth assume the full cost of mass transpor- 
tation services in the Commonwealth. 


Petition of Brian J. Donnelly that all cities and towns 
of the Commonwealth be responsible for the payment of 
the annual deficit of the Massachusetts Bay Transporta- 
tion Authority. 


Petition of Eleanor M. Campobasso that the Commonwealth 
assume the entire cost of the deficit of the Massachu- 
setts Bay Transportation Authority. 


Petition of John F. Cusack that seventy-five percent of 
the net cost of service of the Massachusetts Bay Trans- 
portation Authority be paid by the Commonwealth and not 
assessed upon the cities and towns included in the 
districts constituting said Authority. 


1738 


ee COS 


PAST EY 


3658 


weiek, 


TUG PAUR 


. 4564 


- 4696 


- 4700 


-302- 


Doss 


Petition of Jack H. Backman for legislation to establish 
the MBTA agency and state funding of the M.B.T.A. 


Petition of William J. Flynn, Jr., relative to improving 
the efficiency of the MBTA and providing for increased 
state aid. 


Petition of Carla B. Johnston that provision be made for 
the payment by the Commonwealth of fifty percent of the 
net cost of service of the MBTA. 


Petition of Theodore D. Mann, David J. Mofenson, Jack H. 
Backman, A. Joseph DeNucci and Lois H. Pines for the 
assumption by the Commonwealth of the entire cost of 
transportation services. 


Petition of the Board of Directors of the MBTA and W. Pat 
White relative to the financing of said Authority. 


Petition of Brian J. Donnelly for legislation to require 
that all of the cities and towns of the Commonwealth be 

required to assume the payment of the annual deficit of 

the Massachusetts Bay Transportation Authority. 


Petition of the Massachusetts Mayors' Association, Paul 
E. Means, James E. Smith and A. Jasper DeNucci for legis- 
lation to require the payment by the Commonwealth of one 
hundred percent of the net cost of service of the MBTA. 


Petition of Brian J. Donnelly that all costs of operatior 
of the MBTA be assumed by the Commonwealth. 


Petition of Richard A. Voke that the Commonwealth assume 
the entire deficit of the MBTA. 


Petition of Thomas F. Brownell and another that provisiorl 
be made for payment by the Commonwealth of the net cost 
of service of the MBTA. 


Petition of Michael McGlynn for legislation to require 
that the Commonwealth assume the net cost of service of 
the MBTA. 


5 6 


1244 


2867 


3037 


1202 


chee 


1928 


2501 


3423 


3621 


3970 
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Petition of Jack H. Backman for legislation to establish 
the Massachusetts transportation agency and state funding 
of the Massachusetts Bay Transportation Authority. 


Petition of Arthur H. Tobin and members of the House of 
Representatives that provision be made for an investiga- 
tion and study by a special commission (including members 
of the General Court) relative to the Operation, mainten- 


ance and finances of the Massachusetts Bay Transportation 
Authority. 


Petition of the Board of Directors of the Massachusetts 
Bay Transportation Authority, Lincoln P. Cole, Jr., and 
W. Paul White relative to the financing of said Authority. 


Petition of Kevin H. White and Barney Frank relative to 
the finances and organization of the Massachusetts Bay 
Transportation Authority. 


Petition of William J. Flynn, Jr., Anna P. Buckley, and 
Paul F. X. Moriarty relative to improve the efficiency of 
the Massachusetts Bay Transprotation Authority and pro- 
viding for increased state aid. 


Petition of Brian J. Donnelly and Richard L. Walsh that 
the annual deficit of the Massachusetts Bay Transportation 
Authority be paid by all the cities and towns of the Com- 
monwealth. 


Petition of Louis R. Nickinello and other members of the 
General Court relative to the finances and organization 
of the Massachusetts Bay Transportation Authority. 


Petition of John A. Businager to provide for fifty percent 
state assistance to the Massachusetts Bay Transportation 
Authority. 


Petition of Norman S. Weinberg relative to adjusting the 
formula for allocating the deficit of the Massachusetts 
Bay Transportation Authority. 


Petition of Charles Robert Doyle that the Commonwealth 
assume the entire deficit of the Massachusetts Bay Trans- 


portation Authority. 
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Petition of Larry M. Means and John A. Brennan, Jr., 
for legislation to relieve the deficit assessment of 
the Massachusetts Bay Transportation Authority from 
the cities and towns and providing for 100 percent 
assumption by the Commonwealth. 


Petition of William J. Flynn, Jr., relative to 
authorizing the towns of Ashland, Dover, Duxbury, 
hanover, Hamilton, Lynnfield, Marshfield, Medfield, 
Middleton, Millis, Norwell, Pembroke, Rockland, 
Sherborn and Topsfield to withdraw from the Massa- 
chusetts Bay Transportation Authority. 


Petition of Richard A. Voke that provision be made 
for the Commonwealth to assume the entire deficit of 
the Massachusetts Bay Transportation Authority. 


Petition of the Board of Directors of the Massachu- 
setts Bay Transportation Authority, W. Paul White 
and Lincoln P. Cole, Jr., relative to the financing 
of said Authority. 


Petition of James V. Young and Daniel F. Pokaski 
relative to the finances and organization of the 
Massachusetts Bay Transportation Authority. 


Petition of Theodore D. Mann, Jack H. Backman, David 
B. Cohen, A. Joseph DeNucci and David J. Mofenson 

for legislation to require the Commonwealth to 

assume one hundred percent of the cost of mass trans- 
portation. 


Petition of John F. Cusack and Andrew J. Rogers, Jr., 
that the Commonwealth be required to assume full 
cost of the annual deficit of the Massachusetts Bay 
Transportation Authority. 


Petition of Charles F. Flaherty, Jr., and Barney 
Frank relative to the finances and organization 
of the Massachusetts Bay Transportation Authority. 


Petition of Richard L. Walsh relative to requiring 
the Commonwealth to assume all the costs of opera- 
tion of the Massachusetts Bay Transportation Auth- 
Ority.. 


Petition of Richard L. Walsh that provision be made 
for all of the cities and towns of the Commonwealth 
to assume the payment of the annual deficit of the 

Massachusetts Bay Transportation Authority. 


Petition of John A. Businger for legislation to pro- 
vide for fifty percent state assistance to the Massa- 
chusetts Bay Tr-nsportation Authority. 
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- Petition of Louis R. Nickinello, Sherman W. Saltmarsh, 
Jr., John E. Murphy, Jr., Samuel Rotondi, Alfred A. 
Minahan, Jr., Andrew J. Rogers, Jr., Michael 3. McGlynn, 
Elizabeth N. Metayer and another relative to the finan- 


ces and organization of the Massachusetts Bay Transpor- 
tation Authority. 


- Petition of Charles Robert Doyle that the Commonwalth 


assume the entire deficit of the Massachusetts Bay 
Transportation Authority. 
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1980 


Petition of Charles Robert Doyle that the Commonwealth 
assume the entire deficit of the Massachusetts Bay Trans 
portation Authority. 


Petition of John F. Melia and another for legislation to} 
decrease the cost of the Massachusetts Bay Transportatior 
Authority to the property taxpayers of the Commonwealth. 


Petition of Richard A. Voke, Richard L. Walsh, John A. | 
Businger, Philip W. Johnston and Gregory Williams Sullivé 
relative to requiring the Commonwealth to assume the ent 
cost of operation of the Massachusetts Bay Transportatiog 
Authority. | 


Petition of the Board of Directors of the Massachusetts 
Transportation Authority and W. Paul White relative to tl 
financing of said Authority. 


Petition of John F. Cusack and Andrew J. Rogers, Jr., thé 
provision be made for state assumption of the entire ann 
deficit of the Massachusetts Bay Transportation Authorit 


Petition of Richard L. Walsh that provision be made for 4 
of the cities and towns of the Commonwealth to assume thd 
payment of the annual deficit of the Massachusetts Bay 
Transportation Authority. 


Petition of Richard L. Walsh relative to requiring the 
Commonwealth to assume all the costs of operation of the} 
Massachusetts Bay Transportation Authority. 


Petition of William J. Flynn, Jr., for legislation to req 
quire the Commonwealth to assume seventy percent of the 
assessments payable by cities and towns comprising the 
territory of the Massachusetts Bay Transportation Author 7 
ove 


Petition of William J. Flynn, Jr., relative to improving} 
the efficiency of the Massachusetts Bay Transportation 
Authority and providing for increased state aid. 


Petition of William J. Flynn, Jr., that provision be mad@q 
for the Commonwealth to pay one hundred percent of the 
cost of mass transportation services. 


895 


896 
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1633 
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1981 


Petition of William J. Flynn, Jr. for legislation to 
require the Commonwealth to assume seventy percent of 
the assessments payable by cities and towns comprising 


the territory of the Massachusetts Bay Transportation 
Authority. 


Petition of William J. Flynn, Jr. relative to improving 
the efficiency of the Massachusetts Bay Transportation 
Authority. 


Petition of William J. Flynn, Jr. that provision be made 
for the Commonwealth to pay one hundred percent of the 
cost of mass transportation service. 


Petition of Charles Robert Doyle that the Commonwealth 
assume the entire deficit of the Massachusetts Bay Trans- 
portation Authority. 


Petition of Charles F. Flaherty, Jr. relative to the 
finances and organization of the Massachusetts Bay Trans- 
portation Authority. 


Petition of Theodore D. Mann, Jack H. Backman and A. 
Joseph DeNucci for legislation to require the Common- 
wealth to assume the full liability for all costs, debts 
and expenses related to the operation of the Massachusetts 
Bay Transportation Authortiy. 
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438 


439 
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198 


Petition of William J. Flynn, Jr., for legislation to re 
quire the Commonwealth to assume seventy percent of the 
assessments payable by the cities and towns comprising 
the territory of the Massachusetts Bay Transportation 
Authority. 


Petition of William J. Flynn, Jr., relative to improving 
the efficiency of the Massachusetts Bay Transportation 
Authority and providing for increased state aid. 


Petition of William J. Flynn, Jr., that provision be mad 
for the Commonwealth to pay one hundred percent of the 
costs of mass transportation services. 


Petition of William J. Flynn, Jr., relative to the con- 
tinued operation and financing of the Massachusetts Bay 
Transportation Authority. 


Petition of Nicholas A. Paleologos relative to the con- 
tinued operation and financing of the Massachusetts Bay 
Transportation Authority. 


Petition of Louis R. Nickinello relative to the continu 
operation and financing of the Massachusetts Bay Transp 
tation Authority. 


Petition of Thomas F. Brownell for legislation to requi 
that all deficit expenditures of the Massachusetts Bay 
Transportation Authority be funded by the Commonwealth 
and prohibiting such costs from being assessed upon any 
cities or towns. 
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APPENDIX A - 8 : Letters on Mitigating Measures 


from the M.B.T.A. 
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TRANSPORTATION eit 
AUTHORITY 


James F. O'Leary 

Generai Manager 

50 High Street 

Boston, Massachusetts 02110 


July 18, 1983 


The Honorable Kevin H. White, Mayor 
City of Boston 

City Hall Square 

Boston, Massachusetts 02202 


Dear Mayor White: 


In 1982, the Central Transportation Planning Staff (CTPS) prepared 
an Environmental and Socioeconomic Impact Report of the MBTA's 1981 fare 
increase. As part of that analysis, CTPS estimated carbon monoxide (CO) 
concentrations at five street intersections in the City of Boston. These 
intersections had been designated by the Massachusetts Department of 
Environmental Quality Engineering as locations with potential for exceeding 
air quality standards for CO. 


Of these five intersections, the analysis identified three with con- 
centrations of CO which are estimated to exceed the standard of nine parts 
per million (ppm) for an eight-hour period. 


Leverett Circle has an estimated increase in eight-hour concentrations 
of CO from 10.85 ppm to 11.43 ppm. As a result of the fare adjustments, 
the amount of CO in excess of the standard is estimated to increase. 


At the interesection of Blue Hill Avenue and American Legion Highway, 
CO is estimated to increase from 8.87 ppm to 9.17 ppm, thereby exceeding 
the standard. 


At the Boston University Bridge and Commonwealth Avenue, the C0 
concentration was estimated to remain at the above standard level of 
9.7/9 ppm. 


In accordance with the Massachusetts Department of Environmental 
Quality Engineering (see attached April 21, 1982 letter), the MBTA must 
address mitigating measures for CO to remain consistent with the State 
Implementation Plan for Air Quality. 
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The Honorable Kevin H. White, Mayor 
City of Boston : 
Page 2 


The environmental impact on CO "hot spots" can be mitigated most 
cost-effectively through intersection redesign and other traffic engineer- 
ing measures. Whereas such improvements are beyond the MBTA's jurisdiction 
and two of the three intersections in question are the responsibility of 
the City, I am bringing these concerns to your attention. 


In order to improve air quality and mitigate the adverse effects 
of the 1981 MBTA fare increase, as required to maintain consistency with 
the State Implementation Plan, I respectfully request that the City of 
Boston give priority to improvements at the intersection of Blue Hil] 
Avenue and American Legion Highway and the intersection of Boston Univ- 
ersity Bridge and Commonwealth Avenue. 


Thank you for your consideration. 


Sincerely, 
ei /] 
J 
NG 


F. O'Leary 
General Manager 


cc: R. Tierney 


AUTHORITY _ 
James F. O’Leary 
General Manager 


$0 gn Street 
Boston. Massacnusetts 02110 


July 18, 1983 


William J. Geary, Commissioner 
Metropolitan District Commission 
20 Somerset Street 

Boston, Massachusetts 02108 


Dear Commissioner Geary: 


In 1982, the Central Transportation Planning Staff (CTPS) preoared 
an Environmental and Socioeconomic Impact Renort of the MBTA's 1981 fare 
increase. As part of that analysis, CTPS estimated carbon monoxide (CO) 
concentrations at five street intersections in the City of Boston. These 
intersections had been desiqnated by the Massachusetts Department of 
Environmental Quality Engineering as locations with potential for exceeding 
air quality standards for CO. : 
Qf these five intersections, the analysis identified three with con- 
centrations of CQ which are estimated to exceed the standard of nine parts 
per million (ppm) for an eight-hour period. One of these intersections 
is under the jurisdiction of the MOC. 


Leverett Circle has an estimated increase in eight-hour concentrations 
of CO from 10.85 ppm to 11.43 ppm. As a result of the fare adjustments, 
the amount of CO in excess of the standard is estimated to increase. 


The remaining two intersections of concern are under the jurisdiction 
of the City of Boston. 


The environmental impact on CO “hot spots" can be mitigated most 
cost-effectively through intersection redesign and other traffic engineer- 
ing measures. Whereas such improvements for Leverett Circle are within 
MOC's area of control, I am bringing this matter to your attention. 


In accordance with the Massachusetts Department of Environmental 
Quality Engineering (see attached April 21, 1982 letter), the MBTA must 
address mitigating measures for CQ to remain consistent with the State 
Implementation Plan. for Air Quality. 
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Metropolitan District Commission 
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~ 


In order to improve air quality, mitigate the adverse effects 
of the 1981 MBTA fare increase and in response to DEQE's letter of 
April 21, 1983, I respectfully request that the MDC give priority to 
improvements at Leverett Circle. 


Thank you for your consideration. 


General Manager 


cc: R. Tierney 
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APPENDIX B 


RIDERSHIP ESTIMATION TECHNIQUE 


The MBTA does not regularly count the number of riders it is 
carrying systemwide. It does, however, take periodic counts on 
buses and at selected rapid transit stations. Total system 
ridership can be derived from base information collected during 
these counts and from regularly collected revenue data adjusted 
by estimates of average fare levels. The methods currently used 
to estimate ridership are described below. 


Three types of bus counts are made: (1) peak load point counts, 
(2) characteristic counts, and (3) specialized route segment 
counts. Peak load counts are made by the MBTA checkers once each 
quarter for each bus route. The number of passengers on each bus 
on a given route are recorded at the point of peak load. The 
data is collected by a checker who is outside the vehicle and 
must estimate the total number of riders. The data is then sum- 
Marized to determine riders per bus over various time periods. 
Characteristic counts are performed by the MBTA upon special 
request from an MBTA department. The data collected provides 
total passenger boardings and elapsed time of a trip for the bus 
route under study. Specialized counts are also taken as needed 
and counts that provide information on fare type, pass usage, or 
ridership profile. 


Turnstile readings and token counts are made on a daily basis and 
give some indication of the number of riders on the rapid transit 
lines. Passmeter readings are also reported daily; however, the 
reliability of these counts is questionable due to frequent 
equipment failures, which cause an understatement of ridership 
levels. The third component of rapid transit ridersip counts 
involves estimating the number of individuals who use the 
collector's turnstile or cash gates and whose presence is only 
recorded as revenue collected in the cash box. An average fare 
of these riders is necessary to estimate ridership levels. 


To determine system ridership levels, revenue collected during a 
given time period is divided by the average fare paid on the 
system. This method can be applied separately to surface revenue 
and to rapid transit revenue, using the appropriate average ~ 
fares. There is uncertainty surrounding the use of these estima- 
tes of ridership since it is directly related to the average fare 
value. It is, therefore, essential that a reliable estimate of 
average fare be available. 


The MBTA conducted a sampling program during November 1981 to 
determine the average fare on buses and rapid transit. The 
number of persons boarding and the type of fare payment, whether 
adult full fare, prepaid pass, elderly free, elderly half fare, 
student half fare or other free, was recorded for a sample of 
buses and surface streetcars. In addition, revenue collected for 
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each surface trip was recorded. This has enabled CTPS to 
estimate an average surface fare in a much more accurate way than 
that with previously obtained data. Similar information was 
recorded for cash gate users at selected rapid transit stations. 
This data, supplemented by the turnstile token and passmeter 
readings permitted an estimate of average rapid transit fares. 


The MBTA has proposed to undertake this type of sampling program 
on an annual basis. In November 1982, a second sampling was con- 
ducted and from it a ridership estimation and a calculation of 
average fare values for 1982 were produced. In an effort to 
obtain more reliable estimates of ridership, the MBTA is also 
investigating expanding the use of electronic pass readers to 
surface vehicles. This was described in Section 7.1.2 of this 
report. Furthermore, the MBTA will continue to examine the 
opportunity to build ridership counting features into other 
operating projects such as new types of on-board passenger 
counting and automatic vehicle monitoring systems. 
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APPENDIX C - 1 : Peak Hour/Direction Load Factors 
for Bus Routes, Light Rail, and 
Rapid Transit 
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ppendix C MASSACHUSETTS SAY TRANSPORTATION AUTHORITY 


did he. Fai bce 


Load Factors - Peak Hour Peak Direction 


Number Number | Numbe= of Date 
<2 oz of Pas- toad #1 OF 
oer Route ceaps Seats sencers Frac toe count 
1 : Harvard-Dudley/CA br. s | 225 | 385 | PY aan 01/21, 3: 
6 | Army Sase-South Station/Ca 5 | é20 | 316 | 1.40" {02/25/8 
7 City Point-South Station/CA “ 4 1380 | 240 | 1.327 02/25/32 
8 Columbia Point-Oudley/CA 5 | 225 115 | 0.57 lo2/2a S 
3 City Point-Cooley Square/CA | | | 360 | 412 | 1.16" }03/10/3 
Q Point-Oudley/CA /8 
. ; | 1.17% (03/10/78 
5 | Kane Square-Dudley/CA | - | 270 | 376 | re }03/25/8 
16 Franklin Park-Andrew 5 | ona | 136 0.50 02/24/8 
17 | Fields Corner-tndras/CA 5 225 161 | a.76 J oaveers 
13 Fields Corner-Dudley Sta/CA | =| 135 133 | 0.98 | 03/2 i 

| elds Corner-Nenonset & Adams /O | | 244 0.44 | 01/16/8 

21 Ashmont-Forest Hi11s/AR | & 184 | 13] | 0.38 | 02/05/: 
Ashmont-udley via Talbot/CA 

23 Ashmont-Oudiey via Yashington/Cs 9 405 | S71 | 1.417 | 03/25/ 
24 | Wakefield Avenue-Mattapan/AR [Os/. 
26 414 | 4/ 
27 | Mattaoan-Asnmont/AR 2 $2 129 1.40* 02/ af 
23 Mattaoan-tglestan/AR 13 | $38 Hs esa 5 nian 
30 | Mattanan-20s lindaie/AR 6 | 276 $4 0.34 02/08/ 
17 | S05} pease 1.10" | 93/03, 


| 

| 

| 

| 

| 

| 

Be | Cleary Square-Arporway/AR | 
33 | River 4 Milton St.-Mattapan/ARr | 
| 

| 

| 
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Appendix C MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 


Load Factors - Peak Hour: Peak Direction 


Number Number | Number of 
\Oute of of Pas- Load * 
iumber Route Trips Seats sengers Factor 


37 | Baker & Vermont-ARborway/AR haa Me eke 
: fe tees Ne sid a [ow | ow [om 
: Cer aaa ee 
a fase scincitess {st [oe | | 
? ee eee 
= [rant meters ——[ ewe 
a 
‘47 |} Central Square-Camb.-City Hosp./CA ee 
50 } Cleary Square-Arborway/AR gi [dn | en TO eae ae 
; Ee 
Ci el 
63 | Cleveland Circle-Central Sq/B aa ass See 0.90 

64 | Oak Square-Central Square/8 ere ee eee ee ee EE 
65 } Brighton Center-Kenmore/AL 4 130 1-<07-- 


68 |} Boston City Hospital-Copley/CA 89 0.40 


69 | Harvard-Lechmere rer ara | 225 98 0.43 
71 | Watertown-Harvard/Brattle/B 10 | 450 
72.3 Huron Avenue-Harvard ae ees 270 197 0.73 


5.2 Waverly-Harvard/Brattle/é 17 765 1.87% 


79 AL ty 


73.9 i0.Camd.-Camb. Common/B 0.39 


| , ia 


*Route with load factor which is 10% greater than the system average. 
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; Date 

| Count 
1.05 02/03/81 
03/24/81 


jppendix C MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
ae oe 
Load Factors - Peak Hour. Peak Direction 
Number Number | Number of 
| of of Pas= Load *{ of 
is Route Trips Seats sengers Factor 
4 Belmont Center-Harvard/Brattle/3 270 233 
Ariington Heights-Harvard/8 ace 1,080 1,282 | 1.19% 


Pleasant & Lake/8 ee 180 252 | 1.40" fo2y03/83 


Arlington Center-Lechmere/CH 


Rindge Avenue-Central Square/8 


q Arlmont-Harvard/B aca | 214 | 
4 Spring Hill-Kendal1/8 82 


Sullivan-Union aie OE 180 150 


Clarendon Hill-Lechmere via Som/B ee owe 363 | 


j Clarendon Hill-Lechmere via po |r 
(Dene oo 01/28/81_ 


Clarendon HF Subbivan via 


- 


Sul livan-Haymarket via Bunker Hill/ 479 


west Medford-Sullivan/F 159 


[restora sactarvard/ara./F Pe 


Malden-Wellington via Comm./F 


Upper Higniand Avenue-Weli/F 


Elm Street-Wellinaton/F 169 


Malden Sq-Sullivan via Ferry/CH 


| Mal den- Sullivan via Faulkner/CH mn E 


“onderland-/ell.via/dlwn/CH 6 270 261 


an a 


0.97- (01/28/81 


214 ass pears 


0.95 03/24/81 


0.81 01/28/81 


1.76* 02/03/ 


1.17*  |03/02/81 
0.93 |03/02/81_ 
0.71 low/27/e1_ 
1.24* [03/24/81 


Q.53° {12/23/80 


0.75 ~ {01/27/81 
1.16* {02/03/81 


0.69  |02/23/81 
0.99 02/23/81 
0.47 (02/23/81 
1.34* 93/31/81 


0.84 02/23/81 _ 


0.97 02/23/81 


ute with load factor wnich is 10% greater than the system average. 
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Load Factors - Peak Hour Peak Direction 


Number of| 

Loute Pas- Load */} 

sumber sengers Factor 

17 tal Woodlawn-Haymarket/CH g 405 496 

2 BLE Sq-Wood Isl. via Mystic 3 29 75 

16. Wonderland-Maverick via Revere St/L < 192 200 

n7~ Wonderland-Maverick via Beach/L 4 192 254 

119 Beachmont-City Hall/L 4 bray 

120 Orient Heights-Maverick/L 4 208 

121 Wood Island Pk-Maverick/L 4 192 199 

130 Melrose-Wyoming Square/L 2 96 61 

731. Me lrose-Highland-Malden/CH 3 135 168 

134 | No. Woburn-Wellington/F Ye, 180 ee bee 

135 | Wakefield Square-Malden/CH 2 90 92 

eat Reading Square/Malden/CH 5 225 251 

170 Northwest Ind-Dudley/AL ae: $0 86 

210 Quincy-Fields Corner/Q c 138 80 

211 Quincy-Squantim/Q ls 94 93 

214 Quincy-Germantown/Q 10 460 ite, ___ 38 

215 Quincy Center-Ashmont via Quincy/Q 230 243 1.06 Mig 

216 Cuincy-dough's Neck/Q 1.03 _ 07 

217 | Ashmont-liollaston Beach/0 3 | 1439 77 0.51 Io: 

220 | Quincy-Hingham/Q 6 1 276 297 1.08 0% 

221 | quincy-Fort Point/d 0.61 Io 

222 | Quincy-E. Weymouth/Q 0.95 10; 

225 | Quincy Center/Meymouth Landing/d ee 282 orate 

210) te at 957s Morale 
236 [ouiney Center-So. Shore Plaza/Q 2). Wheewe 6] 0.66 0 

238 | Quincy Center-Crawford Square 3 138 100 0.72 {0 


*Route with load factor which is 10% greater than the system average. 
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: A). |. =. Aa cata caeireeeesieeetienteetaetente es 


Load Factors - Peak Hour Peak Direction 


Number Number | Number o?! | Date 
2 “ei of of Pas- | Load "| of 
er Route Trips Seats sencers | Factor | Count 
Crawford Square/Q : 230 270 | 1.17" [02/11/81 
Mattapan-Quincy via E. Milton/Q 3 138 140 1.01 10/22/80 


ae rhe , : ; 10/24/80 | 
Riverside-So. Station/AL 


_ we 1.09  |02/26/81 
Brighton Center-So. Station/AL 


-—- eee ee ee ee 


02/26/81 
02/26/81 


— ee ee 


Watertown-So. Station/AL 


02/26/81 
Waltham-So. Station/AL 


1.02 02/26/81 


12/02/8 


Needham-So. Station/AL 


— 


Roslindale Square-Copley/AL 


;£im Street-Haymarket/F 


West Medford-Haymarket/F 


12/02/80 


04/24/81 


Central Square-Boston via | 
_ } Western Ave/i 1.18* 07/17/81 


Central Square-Boston via Cliftondaje/L 10 0.96 107/17/81 


Cent.Sq-No.Saugus via Myrtle/L 0.44 04/02/81 


0.34 03/31/81 


9.48 (04/07/80 
04/08/80 


0.40 11/07/80 
(04/02/31. 


Saugus-Malden/L 


Central Square-Pine Hill/L 


Central Square-Happy Valley/L 


0.54 03/09/81 


a 


cre] Scugre-Nanant/L 


Snivi, l3usré-coston via Lynnway/L | 


| Central Square-Marblenead via 9 06 
Paradise/L 2 


Central Square-Marblenead via 2 ' 6 
Humphrey/L 


1.16* [03/02/81 


—) 

— 

— 
———— 


1.18* 103/02/81 


— 
— 
f 


1.14* — 193792/81 


a | 

io 

(es) 

or 

(es) 

ee) 

NM 
rs) 
oo 


2780 

a a) 

: | os 8 = v8 1112/15/80 
3 ]44 117 0355 02/10/81 

looberts-Newton Corner/AL 1 30 | 39 0.78 (02/26/81 


ate with load factor which is 10% greater than the system average. 
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Load Factors - Peak Hour Peak Direction 


Number Number Number of 


Route of of Pas- Load * 

Number Route rips Seats sengers F- Cog oh a 

521 | waverly-Newton Corner/AL 100 92 0.92 
Waltham Highlands-Newton Corner/AL 50 30 0.60 
Cedarwood-Central Square/B 135 145 b:07 
Lexington-Waltham/B 45 24 0.53 


327 Auburndale-Newton Corner/AL 100 

528 Hanscom-Harvard/Brattle/8 92 

529 Bedford VA Hospital-Arl. Heights/B 90 

530 Five Forks-Arlington Center/B ] 45 10 0522 

532 Needham Jct-Watertown/AL 2 100 59 0.59 

533A Dedham Mall-Watertown/AR 3 138 , 74 0.48 

700 Buri ington-Boston/CH * 180 214 R138 
701 Burlington-Boston via [-93/CH 6 270 309 1.14* 


142 Routes Recorded. 


| 100 Routes-70% Serve Minority Areag. 
| 4] Routes-29% have a load factor 10% greater 
than the system average: 


| paca je 


| 22 Routes-20% have a load factor 1d: greater 
than the system average and serve minority areas. 


12 Routes-8% have a load factor 10% greater | 
than the system average and serve non-minority !areas. 


Total Passengers _ 35,720 =| 9.904 
rotal Seats 36,031 


10% Greater than Average Load = 1.09 | 
*Route with load factor which is 10% greater than the system average. 


Appendix C 


Route 
Boston College-North Station 


833 Cleveland Circle-Park Street at 
Arlington 


850 Riverside-Lechmere at Arlington 
Mattapan-Ashmont at Cedar Grove 
Braintree-Harvard at Andrew 
Ashmont-Harvard at Andrew 


Oak Grove-Forest Hills 
at North Station 


Wonderland-Bowdoin at Aquarium 


TOTAL 


factor. 


3.3 Li 


Number Number 
of of 
26 1,300 
26 1,196 
24 1,320 
20 920 
36 Cees 
36 2,124 
52 2,704 
60 fae VAS. 

280 14,208 


MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
RE ATL AUT ORLY 


Rail Load Factors - AM Peak Hour/Peak Direction 


Number 
of 


Trips Seats Passengers 


ee ee 


2,587 
27559 


2,550 
1,202 
7,340 
6,119 
8,551 


2,800 
36,708 


Load 


Factor* 


1.99 
2.14 


Pr. 93 
1.31 
3.46 
2.88 


Count 
03/11/81 
03/12/81 


02/12/81 


02/18/81 


02/18/81 
02/17/81 


02/18/81 


Designates routes which have a load factor 10 percent greater than the system load 


Appendix C 


*Designates rou 
factor. 
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MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 


Lignt Rail Load Factors - AM Peak Hour/Peak Direction 


Number Number Number Date 
Route of of of Load of 
No. Route Trips Seats Passengers Factor* Count 
811 Green Line: 26 1,300 2,050. 1.99 03/11/81 
Boston College-North Station 
830 Green Line: 26 1,196 2,559 2.14 03/12/81 
Cleveland Circle-Park Street 
850 Green Line: 24 15520 2,550 1.93 03/12/81 
Riverside-Lechmere 
Green Line TOTAL 81 3,816 7,696 2.02 
899 Red Line: 16 15370 
Mattapan-Ashmont 


tes which have a load factor 10 percent greater than the system load 
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MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 


Rapid Rail Load Factors - AM Peak Hour/Peak Direction 


Number Number Number Date 
of of of Load of 
Route Trips Seats Passengers Factor* Count 
Blue Line 60 2.020 5,800 2.30 02/18/81 
Orange Line 52 2,704 8,551 3.16 02/17/81 
Red Line: 36 2,124 6,119 2.88 02/18/81 
Ashmont-Harvard 
Red Line: 36 2,124 7,340 3.46 02/18/81 
Braintree-Harvard 
Red Line TOTAL 72 4,248 13,459 ce rs 


*Designates routes which have a load factor 10 percent greater than the 
System load factor. 
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APPENDIX Co=— 2.i: Line Statistics for Bus Routes 
elit cabled cts Rae 


(by garage), light rail, and 
rapid transit lines for Winter 
1980 and Spring of 1982, 


ia 

ah ee ie - a un 

he Cae 
vale fal : 


vel Ps 


TORMINII 


Harvard - Dudley 


So. Station —- North Sta. 
Army Base = South Sta. 
Army Base - Haymarket 
City Point-FranklinégArch 
Columbus Point - Dudley 
City Point - Copley +09 
City Point - Dudley 

City Pt.-Summer&Chauncy J 
Savin Hill-Northampé&Wash. 
Kane Sq. - Dudley 
Franklin Park - Andrew 
Egleston —- Andrew 

Fields Corner - Andrew 
Ashmont — Andrew 

Fields Corner - Dudley _ 
Ashmont-Drdley via Talbot 
Ashmont — Dudlev via Wash 
Egleston —- Dudley 
Egleston -— Park & Tremont 
Seaver - Dudley 

Franklin Park - Dudley 
Cent.Sq.-Camb.-Bost.C.Hsp 
State Hosp. - Dudley 
Northampton - Downtown 
Queenberry - Copley 
Watertown - Kenmore 
Chestnut Hill - Kenmore 
Brighton Center - Kenmore 
Allston —- Dudley 

City Hospital - Copley 
Watertown-Fed. &Franklin 


| Roberts - Newton Corner 

| Waverly - Newton Corner 

| Waltham Hld. - Newton Cor}. 
Auburndale - Newton Crnr. 
Framingham - Newton Crnr.|. 
Needhan - Watertown 
Schools 


Run as directed 
Knndy Lbry-Columbia Shetl 
Needham-Dwntn. Shuttle 


TOTAL 
ES: H. Headway 
V. Vehicles 
» FOREST 
4&.OPERATED 


HILLS-U MASS. 
FROM ALBANY 


e597~ 


LINE STATISTICS 


nN 


bh 


Lay 


110 


GARAGE: 


DATE 


CABOT GARAGE 
: WINTER 1980 


WEEKEND 


LATE {SAT. PEA: 


Be Me akls Vex Fite | 
4-35 fe eae 
40 | 1-40] 2-39 
40 | 1-40! 2-30 
40 | 1-40] 3-15 
40 | 1-40] 3-20 
4240;1685213 
30 | 1-30! 3-10 
30 . har 3orh 226 
40 | 1-40} 3-15 
a ~60 
3 0aben%=23.0.1-35.-84it) 
45 | 41=30-b45410 
20 | 1-20] 2-13 
3Qohe2—30/hesarn 
36. Lk2SS0. bere o 
32 alee eee 
30. | 2-35 .uaedD 
= 1-50 
4-30). 4430 
5212 |Z9sas 
60 | r&65| 2-30 
z 2-30 
2-30! 5-12 
a 4-15 
. 2-60 
: 7-80 
< 1-60 
™ 1-60 
a 2-60 
Re 9=45 
sf 1-20 
: 2-60 
31 94 


0. TERMINII 


City Pt. Mart McCormack H 
Army Base-South Station 
Watertwon -—- Kenmore 
Chestnut Hill - Kenmore 
Brighton Ctr. — Kenmore 
eo Northwest Ind. - Dudley 
o2 Riverside-Fed. & Franklin 
» Brighton Cir.Fed.&Frankla 
Watertwon - Copley Square 
Riverside-Copley Square 


-2 Watertown-Franklin & Fed. 
anes Walth.-Fed. & Franklin 

ei Roberts — Newton Corner 
Bye Waverly-Newton Corner 

yr Walth. Hld.-Newton Corner 
mf Auburndale-Newton Corner 


Franinghea>-Newton Corner 
Needhan Sg. - Watertown 
Kennedy Lib.Colurcbia Shut 
Needhan=-Downtown Shuttle 
Roslindale Sq--Cop.Shuttle 
Watertown 
School 

7 City Pt.-Franklin & Arch 


TOTAL 


NOTES: H. Headway 
V. Vehicles 
RAD. Run as directed 
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LINE STATISTICS 


3-5/6 
5-20 
3-20 


ALBANY» 
WINTER 1980 


traanat 


pPaanaanananii 
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LINE STATISTICS 


A.M. 
TERMINII V.H. 
Ashmont —- Forest Hills 3-15 


Vakefield Ave. - Mattapan | 3-17 
allivan Blvd. - Ashmont 3-12 


Norfolk St. - Ashmont 2-12 
Ashmnt-Ashmnt-Nrilk-Wash. - 
Mattapan — Ashmont 1-36 
fattapan —- Arborway 2-20 
Mattapan -—- Egleston 1-4/5 
Mattapan — Roslindale | 2~20 
Wolcott Sq. — Mattapan 217 
Volcott-Matt via Truman Hw} - 
Cleary Sq. - Arborway 8-3/4 
River&Milton Sts.-Mattapan| 3-15 
Dedham Line - Arborway 8=5 
E. Walpole - Arborway 6-15 
Stimson © Wash. - Arborway] 4-12 
SCharles Biver Loop-Arbrwy.| 9-6 
Beaker & Verzont - Arborway} 3-12 


Wren St.-Green St. Station] 2-16 
Wren St.—Forest Hills Sta./ - 


Arborway-Brigham R.A.D. a 

Georgetown - Arborway 1-50 
Center & Eliot - Dudley 3-10 
Heath & So. Hunt. - Dudley/{ 1-30 
Cleary Sq. - Arborway a-18 


Cleveland Circle-Arborway } 5-15 
Boston College-Blandford 4-13 


jNeedham Ind. Prk-Dudley 1-X 
Dedham Mall - Watertown 3-30 
Cntr&Eliot-Jm. Plan. Loop - 
School 28 
TOTAL 121 


TES: H. Headway 
V. Vehicles . 
@ Oak Hill - Newton Corner 
K. Irregular Service 


a2 


GARAGE: ARBORWAY 


P.M. 
V.H. 


DATE: WINTER 1980 


8-10 LATE 
V.H. V.H. 


15 


SAT. PEA: 


V.H. 


1-45 
1-45 
2-20 
i-30 


47 


<4 
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j 4 
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qr 


CFR: CPR LAS2 G98 


a0. TERMINII 


Cleveland Cr.-Central Sq. 
Oak Sq. - Central Sq. 
Harvard Sq. - Lechmere 
Watertown-Harvard/Brattle 
Yuron Ave-Harvard/Brattle 
Waverly-Harvard/Brattle 
Belmont-Cntrl-Hrvd/Brttl © 
Harvard Sq. - Kendall 


. 
ui 


JyuueWN eH wo be w 
a 
tet we 
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_GARAGE: BENNETT st. 
LINE STATISTICS 


DATE: WINTER 1980 


WEEKDAY WEES 


SAT. PE 
V.H. 


4-12 | 2-30| 4-15 | 4-14 | 1-40 | 1-40] 2-3¢ 
2-15 | 1-30] 1-30 |1-32 ] - ay i! 


.4 JArl.Hgts-Benn-Hrvd/Brttl B1-4 El=7elL7-5 RS—3 Sm 7 fat O= LO Lie 
-5 JArl. Cntr-Benn—-Srvd/Brttl -4 = ‘ = = oe - 
8.5 [Park Cir.-Harvard/Brattle | 4-14 2-30 | 4-15 4-13/i4 2-60] 1-60; 2-3( 
33.1 {Rindge Ave.-Central Sq. 4-13 3-20; 5-15 | 5-]3 1-45 1-45} 3-2¢ 
34.3 jJArlmont-Harvard/Brattle 4-17 - 4-15 6=-13/148 .- - 2-3¢ 
35.3 |Spring Hill - Kendall 2-15 1-50 | 2-30 } 2-20 - - 1-3¢ 
36.6 |JUnion Sce-Som-Union Sq-Alls§5-15 2-30 |Js5—-15 | 5-15 | 1-50 {| 1-50] 2=-3( 
37 Clarenéom 3ill - Lechmere | 3-17 3-17 | 8-7/8/*3-15 2-30 1-40} 4-1! 
37.2 jJArle-Lechmare via Somv. Ave} 4-17 - - 5-15 - - - 
38 Clarenco= Zill-Lech=erea no-5 3-15.j)° S-11L.}.27-8 2-30 1-40{ 3-1! 
23.3 iCedazrwood-Cantral Sc. Cambj 6-20 4-30 | 6-20 | 6-20 | 1-60 1-60; 4-3( 
25.1 |iLexington - Walthan (4l-65 1-60 | 1-70 | 1-70 - - 1-6! 
28.4 JArl.Hgts-Hanscom Air Base | - ° - ‘= = a =o 
28.3 |Hanscom AirBase-Hrvd/Brttl} 4-30 2-60 } 2-60 | 4-30 - = = 
29 «Ss JArl.Hgts.-Bedf. V-A.Hosp. | 2-30 | 1-60] 2-30 | 3-35 | - _- 1-6 
30.5 |Five Forks-Arlington Cent.) 1-60 - 1-60 1-60 = = - 

School 1 16 
TOTAL BUSES 98 43 94 91 aa a By 44 
TRACKLESS TROLLEY 
71.2 |jWatertown-Harvard/Brattle | 7-6 4-10 | 5-9 6-7/8] 2-30 2-30); 4-1 
72.3 |Huron Ave.-Camb. Common 3-10 1-30 } 3-10 } 3-10 - - 1-3 
73.2 |Waverly-Harvard/Brattle 14-3/4) S-11}; 9-5 0-4/5) 1-30 1-30) 5~k 
73.9 INo. Camb.-Camb. Common LO=-3 3-10 | 7-5 9-4 - - 4-9 
TOTAL TRACKLESS TROLLEY 34 Ee 24 28 ms 3 14 


NOTES: H. Heacway 
V. Vehicles 
B.Sunday~-Holiday Bus 
* Davis Sq.-Lechmere 


aT ES: 
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LINE STATISTICS 


A.M. BASE 

TERMINII V.H. V.H. 
Arlington Center~Lechmere| 9-7/8| 4-17 
Clarendon Hill-Sullivan 6-7 |3-15 
Devis,Sq.-Slivniivla’ Hind! 1-¢9o)]4-45 
Sullivan Sq.-Central Sq. J-2215 025 
Sivn.Sq.-Smr&Chncy via Mn{ 3-15|2-30 
Sull-Smmr-Chncey,Bnkr. Hill] 9-5/6|3-20 
West Medford - Sullivan F F 
Mafrd.Sq--Benn.St.° via Gr ¥ F 
Upper Hld.-Wellington PF iy 
Elm St. - Wellington F PF 
Salem St. - Sullivan F F 
Mald@en Sq.-Sull.via.Ferry| 9-8 {2-30 
Malden-Sull. via Faulkner] 2-30/]2-35 
Lebanon - Wellington F F 
Linden - Wellington F 
Pati Si lv. vial Everett 7-8 |2=-25 
Brewyé?2x Ave-wWlingtn via > - 

woodlawn 

Woodlawn - Haymarxet Sa. - - 
Bellingham - Wood Island - - 
via Central Ave. 
Wndrind-Mvrk via Revere § - - 
Wndrind-Mvrk via Beach St - ~ 
Ryvz. Cty Hl - Beachmont- - ” 
Cooledge St. 
OofHts. Sta-Maverick iSta. - - 
Via s2trae' Pt. iWldmr.wa Ave 
Melrose~Highland-Malden 2-30i1-xX 
Medford Sq. - Wellington F - 
Wakefield Sq.-Malden Sta.}| 1-60| - 
Rdng-Mldn via Lakeside 2-60;2-60 
Rdng Sq.i- Malden. Sta. 1-60;1-60 
Somerville Mini Bus ~ 1-70 
Bringtn Ln-Park Sq.Boston ~15/2-60 
Bringtn Gn-Park Sq. via 2-75; - 
MOmUrie ot, Interstate 93 
Bringtn Ln-Copley Square ee Oe 
Noor ne Sa. = Park Sqt 2-40; - 
Pimeieniae rte og eita Worn Sqiu3-25)t— 
Burl.Lin-Pk.Sq via, Mass Pk o = 
Buril.in-Gov. Cntr. Boston a a 
Burl.Ln~Hymk Sq via In 93 = ae 
Burl-Hymkt via 128 = = 
School 6 
TOTAL BUSES 80 29 

Headway E. Eagle Garage 


is 
V. Vehicles ae 


eh Se eeeee:)h6mh — 


Fellsway Garage 


GARAGE: CHARLES TOWN 


DATE: WINTER 1920 


WEEKDAY 
2-4) || pimé 
Vint. |) Veni 
5-15 | 6-12 
4-11 | 8-7/8 
1-45 1-50 
3-15 3-15 
3-17 | 3-17 
7-10 | 8-6/7 
F F 

FP F 

F F 

F P 

Fr ry 
4-20 | 5-12 
2~35 | 2-35 
P F 

F F 
3-20 5-12 
1-60 | 2-30 
- F 
1-60 2-60 
1-120] 1-65 
2-120| 1-60 
1-80 - 
2-60 | 4-25 
- 2-26 
= 1-60 
“ 8-10 
“ 1-60 
20 

60 63 


| WEEXEND 


8-10 LATE ISAT. PEA! 
V.H. V.H. VR. 


1-60 - ~ 

a - 2-60 
- - 1-60 
- - 1-70 
1-60 - 2-60 
ow aN Wy 56 
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GARAGE: FELLSWAY 
LINE STATISTICS 


DATE: WINTER 1980 


THRMINIT 


West Medford = Sullivan 6-12 3-20 4-15 4-15 


5 Cc Cc ¢ 
6.7.8 | Mdfrd.Sq.-Hrvrd/Brttl 10-8 6-35 | 6-15 11-8 C Cc ¢ 
‘7.5 | Malden-Wllngtn via Comn. 2-30] 1-45 | 1-50 | 2-25 - ~ - 
'9.7 | Upper Highland-Wellington} 5-15} 2-30 | 3-20 | 3-20 ss G - 
130.3 |] Elm St. - Wellington 3-3. 2-203 3215 i 313 Cc S ¢ 
Ls Salem St. - Sullivan 6-12 - 3-15 H3-15 Cc C ¢ 
l1il.3 | Malden Sta. =- Sullivan 6-12] 5-15 | 5-15 {| 5-15 | - - ~- 
136 Lebanon - Wellington 5-12] 3-20 | 4-20 | 4-20 = c ¢ 
1318.6 | Linden - Wellington 5-15] 2-30 | 4-18 | 4-18 S Cc Cc 
134.5 | No. Wobtnrn - Wellington 2-60} 2-60 | 2-60 | 2-60 - ~ Cy 

4.6 | Winthrop St.- Wellington 1-60}; 1-60 | 1-60 }1-60 - - C 
14.7 | Medford Sq. - Wellington 1-30 - - 1-30 we Cc Cc 
25.1 {Elm St. - Haymarket 3-13 - ~ 4-12 - - ~ 
-26.1 | West Medford - Haymarket 4-13 - - 4-13 - - oo 
School my > 14 
Run as cirected é af . 
TOTAL BUSES aeip> 27 50 52 


NOTES: H. Headway 
V. Vehicles 
M. Medford Sq. - Sullivan 
X. Irregular Service 


Wonderland - Wellington 
Woodlawn - Wellington 
Woodlawn =- Haymarket 
Everett Sq. - Wood Islanad 
Wond.-Maverick-Revere St. 
Wond.-Maverick via Beach 
Revere Cty Hall-Beachmont 
Orient Hohts+Maverick 
Wd.Isind Prk-Maverick Lex 


School 


TOTAL BUSES 


OTES: H. Headway 
V. Vehicles 


CY Chariles*cown 
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LINE STATISTICS 


GARAGE: 
DATE: 

WEEXDAY 
quai | tpoMe 3-10 
Yin. Vivien. V.H. 
4-20 3-25 - 
eee ne 1-50 
5-12 8-7 2-35 
2-30 2-30 ~ 
4-20 3-20 1-40 
3-20 4-20 2-40 
2-30 2-20 1~40 
5-15 4-15 1-50 
1-30 1-20 ~ 
14 
40 29 8 


EAGLE ST. 


WINTER 1980 


| WEEXELD 


Cera CY Ot 


2 


NO. TERMINII 


lds. Cor-Neponset&Adams 


20.1 Flds. Cor-Neponset. Belt 
20.2 Flds. Cor-Adams & Hallett 
20.7 Gal.Blvd-Flds.Cor.via Adms 
10 ney-No.Quincy via Hancock 
10.3 Duincy - Pields Corner 

L uincy - Squantum 

12.2 Pney-No.Quincy via Billing} 
L4¢.1 Duincy - Germantown 

15.1 Oncy-Ashmnt via W. Quincy 
16 uincy - Houghs Neck 

1 Jollaston - Ashmont ~ 

20.1 Duincy - Hingham 

21 vinecy - Fort Point 

22 uincy - East Weymouth 
25.1 Oncy Ctr-"ymth via Desmns 
Fa eae uincy Cntr-Weynouth Lndng 
128 bu: cy Csi <=. fs -aina.rese 
30 =. puiney Catr-S. Braintree 
ze preene Center-Holbrook 
he OF ae Ctr=-S.Shore Plaza 

238 uincy Center-Crawford Sq 
240.1 |Crawford Sq.- Ashmont 
245.4 Oncy-Mattapan via E.Milton 
School 
TOTAL BUSES 
NOTES: H. Headway 


V. Vehicles 


LINE 


69 
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- GARAGE: 


QUINCY 
STATISTICS 

DATE: WINTER 1980 
WEEKDAY VEE 
BASE 2-44 ls Paes 8-10 | LATE Isat.> 
V.H. VillgwloVeites V.H. V.H. | VLE. 
2-20 2-20 2-20 1-30 1-30 1-3 
- - - - - 1-3 

T-30 |.2-15 Tea tole L ‘ 

1-30 jee x) *) eee z i 
f 3220" s3>2pP >< ~ ee 
1-60 1-60 2-30 = ~ 1-6 
1-60 1-60 1-60 ~ - 1-6 
1-40 2-20 2-20 - 1-4 
2-30 3-20 4-20 1-60 1-60 2-3 
1-40 2-20 2-20 1-45 1-45 1-4 
1-60 1-60 2-30 - - 1-6 
2-30 2-25 5-20 1-60 1-60 2-6 
2-30 2-30 4-20 1-60 1-60 2-3 
1-60 1-120 1-20 1-60 1-60 2-6 
1-60 1-60 3-15 -60 1-60 ~ 
1-60 1-60 -&0 - - -6 
. ~ 2230 \piee = - 
1-60 {12-6011 S-lbt 1 oor 2-6 
1-60 | 1-60 - - 1-6 
1-60 |/1-60) | 2-30] -2-60] 2-601) 1em 
3-30 |, 4-30 | 9-10) 1-60/51-60] dam 
1-60 12-308] 2-301 = - 1-6 

35 
25 69 ao 9 9 25 


mW NH 


TERMINIT 


Lebanon St. - Wyoming Ave. 
Lynn-Boston via Western Av 
Minden - Revere Beach 
orthgate - Revere House 
ynn-Boston via Cliftondal 
entral Sq. - Oaklandvale 
Central Sq.-North Saugus 
augus - Malden 
yranada Hlds.-Malden Sta. 
Cent.Sa.-Myrtle & Holyoke 
Central Sq. - Pine Hill 
Central Sq.-Lib..Tree Mall 
Central Sq.-Goodwin Circle 
Central Sq. - Lakeside 
Central Sq. - Nahant 
Lynn-Boston via Lynnway 
Lynn~-Marslehead via Parad. 
Lynn-Marblenead via Eunmoh. 
Salem-Boston via Westn Ave 
Salem - North Beverly 
Salem - Lynn via Loring 


Central Sq. - Fay's Estate] 


Salem Centre-Danvers Sq. 
Salem - Salem Hosp. Loop 
Salem - Danvers Hosp. 


SCHOOL 


TOTAL BUSES 


INOTES: H. Headway 


V. Vehicles 


W. Lynn to Wonderland Shuttle 


X. Irregular Headway 


~345- 
LINE STATISTICS 


24 


48 


! 
ANN KDWAWAAAHAW W & OO OV OO 
oS. O1408@ C10; OC C1007. 0 OC bet) cor 


WRN RPNH PP NPNPN EP Pee 
i 


28 


—— 


we re en 


NC CC Ot CT 
° 


Vehicles 


V. 
RA Run as directed 


NAL. 
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LINE 
eee A.M, 
‘-. TERMINIL wits 
RESERVOIR STATION 
LO Bos.Coll.Lechmere—Comm. Ave. n8T-5/6 
12 Bos.Coll.Gov't Cntr via Comm. - 
‘0 Cleveland Cir.-Lechmere 1 3T-7 
L Riverside — North Station 15T-3 
Boston College R.A.D. 
Riverside R.A.D. 
B) Northeastern R.A.D. 4S 
7@) |Blandford - R.A.D. 3S 
TOTAL CARS 99 
ARBORWAY STATION 
133 SeatnsSc. f—"Parkist: 8S-8 
33 Arboreey - Derk St. 14T-6 
TOTAL CSR5 36 
MATTAPAN STATION 
99 Mattapan -— Ashmont 9S-3 
TOTAL CARS 9 
ORANGE LINE 
31-902 |Oak Grove - Forest Hills 16F-5 
TOTAL CARS 64 
ihr RED LINE 
29-936 | Harvard/Brattle-Ashmont N1IF-6/7 
37-938 |Harvard / Brattle - Quincy WIF-6/7 
TOTAL CARS 88 
BLUE LINE 
-5-47 Wonderland -— Bowdoin 1OF-5 
TOTAL CARS 40 
NOTES H. Heacway 


S-Single Car 
T-Two Cars 
K-Three Cars 
F-Four Cars 


_GARAGE: RAIL LINES 
STATISTICS 
DATE: WINTER 1980 

WEEKDAY WEE 
BASE 2-4 P.M. 2-10 LATE |SAT. Pi 
V.H. ee PE V.H. V.H. | Vee 
- 18T-6 j19T-6 ~ 14T-7 

13T-7 - - 118-8 |10S-10 = 
13T-7 | 13T-7 |14T-7 8S-10} 8S-10 | 137-7 
10T-10 | 16T-7 |16T-7/ 10S-10] 10S-10 | 185-6 
4S 4S 4s 2s 3S 
3S 3S 3S - 3S 
79 101 105 30 73. 

= §S8=12..| 58-12 ~ = 
TOT-5 8) lets e Lote 6S-12 | 10T-$ 
20 31 ae 5 20 
| 
38-8 5s-5 78-4 | 2S-15 /2S-15 3S- 
Abs 
3 5 7 2 2 3 
9F-8/8/9DF-8/8/9 16F-5 5T-15 |9F-8/5 


36 36 64 10 36 
7F-10 | 7F-10 |12F-6 4T-17|4T-17 | 9T-7, 
7F-10 | 7F-10 |12F-6 4T-17|4T-17 | 9T-7; 

56 56 96 16 36 
6F-7/8| 6F-7/8 j11F-4/5| 5T-11 | 47-11] 6F-7 

24 24 4G 8 24 


Bsc fly 


; GARAGE: YEHICLE P 
LINE STATISTICS EHICLE RECAP 
4 DATE: WIN TER 1980 


WEEXEID 


TERMINII T10 | LATE |SAT. PEAR Soe 
Fag Wey 4: Gee 3 mayo 
BUSES og 
Albany A418 1437 cei 107 § 1 ad : 
Cabot 127 | 60 110 109 33 31 94. 47 
Arborway ded. | ras 135 95 18 ew 47 aly 
Somerville 98 43 O4 91 22 a 44 29 
Fellsway 65 Ze 50 51 oa - - ~ 
Charlestown 80 29 60 63 Be ae 56 35 
Eagle St. * 37 2a 40 29 8 8 21 
Lyna 67 Phe 48 61 6 = 28 11 
Quincy 69 25 89 55 9 9 25 3 
Total * POBEROF spun || Ziv |130S-ap | Osdead ean aan dost as 3¢ 
Trackless Trolley (Total) iw 1-13 24 28 < 3 14 
STREET C225 
Reservoir = 99 79 101 105- <as 30 78 34 
Arboruay 36 20 oti 31 9 6 20 Lt 
Mattapan ag a 2 vi A 2 3 2 
Total Street Cars 144 102 137 143 42 38 101 t7 
| 
| Rapid Transit Lines 

Orange Line 64 36 36 64 10 10 36 10 
Red Line # 88 56 56 96 16 16 36 16 
Blue Line # 40 24 24 44 10 8 24 12 
Total Rapid Transit Stat: hoa) Sls 1iG 204 36 34 96 38 


= 


2S: H. Headway 
V. Vehicles 


* 2-4 Hour is Peak 
# P.M. is Peak 


LINE STATISTICS 


NO. TERMINALS 


01.3| Harvard - Dudley 

0660642 Army Base-So Station&Haymarke 
07 | City Point-Franklin & Arch 
08.7 Columbia Point - Dudley 
09.4; City Point & Copley + 09 
10 City Point - Dudley 


Fe Eee. City Point-Essex & Wash via 
Bay View 

15 Kane Square - Dudley 
16 Franklin Park - Andrew 
17 Fields Corner - Andrew 
18 Ashmont - Andrew . 
19 Fields Corner-Dudley Station 
22 Ashmont-Dudley via Talbot 
23 Ashmont-Dudlev via Washington 
43.1 Egleston-Park & Tremont 
44 Seaver & Dudley 


Pye Franklin Park - Dudley 

Fe Central Square — Cambridge - 
Boston City Hospital 

49.7 Northampton-Essex & Wash 


55 Queensberry - Copley 

; 57 Watertown - Kenmore 
60 Chestnut Hill - Kenmore 
65 Brighton Center - Kenmore 
66 - Allston - Dudley 


68.1 City Hospital - Copley. 
304.3 Watertown-Federal&Franklin 
310 Needham Jct-Federal&Franklin 
520.1] Roberts & Newton Cormer 
521.2 | Waverley - Newton Corner 
bY a se Waltham Hld - Newton Corner 
ely Ba | Auburndale - Newton Corner 
WE Needham Junction-Watertown 


1-30 


Schools 


R.A.D.| Run as Directed Dudley Lower 


TOTAL 


NOTES: H. Headway 
V. Vehicles 
A. Operated from Albany 
X. Irregular Service 


PT anc ¢ erurniyre nreoTr 
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GARAGE: ALBAN 
LINE STATISTICS gs 


DATE: SPRING 1982 


WEEKDAY 


ND 
Sti 
2-4 iM 8-10 LATE PEAK | Be 
TERMINALS wH. V.H. V.H V.H V.. He 
City Pt - Mary McCormack H. - 1-60 1-60 - ~ - ~ 
City Point-Franklin & Arch ~ 3-20 820 ies e a i iN 
Watertown -— Kenmore 11-6 7-9 11-8 12-6 C C cS C 
Chestnut Hill - Kenmore 5-20 2-30 3-16 5-25 2-30 Cc - ae 
Brighton Center - Kenmore 3-20 2-30 3-23 3-25 C S C C 
Northwest Ind - Dudley 1-30 E. 4 1-X | 
Riverside-Federal & Franklin | 13-4 ~ 1-30} 13-3/4 
Brighton Ctr-Federal & Frank 9-6 ~ - 2-20 
righton Ctr-Federal & Frank ~~ > 3-15" G5 
Watertown - Copley Square 4-12 - 1-X 4-12 - - 7 _ 
Watertown-Federal & Franklin | 15-7/8 4-15 6-10! 13-4 ~ _ C | - 
Waltham - Federal & Franklin 8-10 - 4-20 8-10 - - - 1 Det 
Needham Jct~Federal & Frank 20-5 2-60 3-30; 18-5 1-100 1-xX C aes 
Roslindale Sq-Copley Shuttle 3-30 ; & - 3-30 - - = - 
Roberts -— Newton Corner 2-40 2-60 2-60 1-60 - ~ Cc - 
Waverley-Newton Corner _ 1-60 1-60 1-60 2-60 - ~ C - 
Waltham Hld-Newton Corner 1-60 1-60 2-30 1-60 - - c - 
- Auburndale - Newton Corner 1-60 1-60 1-60} 1-70 ~ ~ Cc , 
Needham Junction-Watertown 3-30 3-30 3-30 3-30 ~ - ¢ - 


Schools 


TOTAL 


| 
| 
TES: H. Headway 


V. Vehicles 


"Ss & SCHEDULES DEPT. 


TERMINALS 


Ashmont-Forest Hills 
Wakefield Ave - Mattapan 
Ashmont-Ashmont-Norfolk-Wash 
Mattapan - Ashmont 
“Mattapan - Egleston 
Mattapan - Roslindale 
Cleary Square - Arborway 
Wolcott Square — Arborway 
River & Milton St - Mattapan 
Dedham Line - Arborway 
rast Walpole - Arborway 
Stimson & Wash - Arborway 
Charles River Loop-Arborway 
Baker & Vermont - Arborway 
Wren St-Forest Hills Station 
Arborway - Copley Square 
Georgetown —- Arborway 
Center & Eliot - Dudley 
Arborway-Dudley via Wash St 
Keath & So Huntington-Dudley 
Center & Eliot-Jamaica Plain 
Loop 
Cleary Square - Arborway 
Cleveland Circle - Arborway 
Dedham Mall - Watertown 


Schools 


TOTAL 


“OTES: H. Headway 


V. Vehicles 


= 330 


‘GARAGE: ARBORWAY 
LINE STATISTICS 


DATE: SPRING 1982 


2 
eis VE He 
22. 2-25 2-25 - 
2-2 2-25 2-25 1-60 1-60 l 
4-9 2-15 4-15 1~30 1=30 2 
1-30 1-30 1-30 30 =~30 l 
10-5 8-8 10-5 Bag S15 5 
2-20 2-20 2-20 1-60 1-60 l 
7-6/7 =20 7-6/7 -60 -60 
-20 5-20 -20 1-60 1-60 4 
2-30 2-30 2-30 = an l 
ed, 4-15 10-6 -60 -60 6 
oe be) 4-30 6-15 1-60 1-60 1 
Sols 2-30 4-12 -60 =e 1 
6-9 2-30 212 1-60 1-60 4 
Sic 2-36 4-12 - = 2 
2-22 2-22 2-22 = -180 ] 
27-3 21-4 21-4 6-10 |} 3-30 La 
1-50 2-25 2-25 = - l 
3-12 2=20 2-20 1-30 _ l 
_ 2-20 2-20 2~20 1-40 - 2 
1-30) 1-30 1-30 - ] 
1-30 ~ “~ ] 
2-25 ate a) — ~ ] 
4-18 4-18 1-20) = 1 
2-45 2-45 = - 1 
Ze 
104 97 18 12 4 


@. Oak Hill - Newton Center 


X. Irregular Service 


ua 


weer wt Oo 


TERMINALS 


Cleveland Circle-Central Sq 
Oak Square - Central Square 
Harvard Sq - Lechmere 
Watertown - Harvard/Brattle 
Waverley - Harvard/Brattle 
Belmont Ctr-Harvard/Brattle 
Arl Hts - Harvard/Brattle 
Arl Center - Harvard/Brattle 
North Camb - Harvard/Brattle 
Park Circle - Harvard/Brattle 
Arlmont-Harv/Bra via Park Cir 
Rindge Ave - Central Square 
Arimont-Harv/Bra via Park Cir 
Spring Hill - Kendall 
Sull Sta-Union Sq All via Ha 
Square 
Clarendon Hill - Lechmere 
Clarendon Hill - Lechmere 
Lexington & Trapello/Cent Cam 
Cedarwood - Central Sq. Camb 
Lexington - Waltham 
Hanscom Air Base - Harv/Bra 
Hanscom Air Base - Arl Height 
Arl Heights-Bedford V.A. Hos 
Five Forks - Arlington Center 


Schools 
TOTAL 


TRACKLESS TROLLEY 
Huron Ave-Camb/Common 
Waverley - Harvard/Brattle 


No Camb - Camb/Common 


TOTAL TRACKLESS TROLLEY 


H. Headway 
V. Vehicles 
B.j, Bussdtistead of T.T. 


& SCHEDULES DEPT. 
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LINE STATISTICS 


DATE: SPRING 1982 


aot 


GARAGE: BENNETT 


SAT S 
2-4 EM! 1, Bayh LATE | PEAK | P 
V.H. V.H. | V.H V.H. Vien Lay 
3-20 | 3-20 1-60 | 1-60 1-60 : 
3-20 | 3-20 - - 1-60 | - 
S515 ites -60 ~60 2-20 - 
4-11 | 6-7/8] 2-30 | 2-39 3-15 | 1- 
ss = 1-30 | 1-30 3-15 | i- 
4-15 | 4-13/14 1-60 | 1-40 2-30 | |= 
12-6 {22-4 7-10 | 6-12. | 12-7 | 3- 
2-15 | 4-15 ~ ~ - | ¥ 
2-30 ~ 1-60 | 1-60 2-90 i} t2 
4-15 | 5-13 1-60 | 1-60 2-25 | i- 
3-25. | 4-20 - SUSI 
1-40 | 1-40 ~ - = f 
Sed Saelt, Sask S 1-60 | 1-60 2-35 | ~ 
4-15 i. bebl 1-60 | 1-60 2-20 | 1- 
4-15 | 7-8 1-60 | 1-60 3-20 | 
¥ f 4 be 2-60 | 
6-20 | 6-20 1-60 | 1-60 2-60 | 
1-70 | 1-70 ~ ~ = | 
2-60 | 4-30 ~ ~ mete 
na a ‘ = 1-60 | 
1-60 | 2-60 - . i600 = 
1-60 | 1-65 - ~ 
17 
: 
82 86 18 17 41 9 
1-30 | 2-15 ~ - 3 " 
4-11 |10-4/5 B B B B 
4-9 5-7 “ = a : 
9 17 


NOTES: 


TERMINALS 


Arlington Center - Lechmere 
Clarendon Hill - Sullivan 
Davis Sq-Wellington via 
Assembly Mall 
Sullivan Sq-Central Square 
Sull-Franklin & Wash via Main 
Sull-Franklin&Wash via Bunker 
Hill 
West Medford - Sullivan 
Med-Harv/Bra via George St 
Upper Highland - Wellington 
Elm Street - Wellington 
Salem Street - Sullivan ° 
Malden Sq-Sullivan via Ferry 
Malden-Sull via Faulkner 
Lebanon-Well via Malden Sta 
Linden-Well vie Malden Sta 
Linden-Sull via Everett 
Wonderland-Well via Woodlawn 
Woodlawn - Haymarket Square 
Everett Sq Wood Island via 
Mystic Mall 
Melrose -Highland - Malden 
Melrose-Highland-Mal via Main 
iMain&Porter-Mal Sta via. E Sid 
Medford Square - Wellington 
Wakefield Sq - Malden Station 
Reading-Malden via Lakeside 
Reading Square-Malden Station 
Reading Sq-Mal Sta via Am Mut 
Burlington - Haymarket 
Burlington-Arlington Center 
Burl Line-Park Sq via Wob Sq 
& I-93 
Burl Line-Park Sq Mass Pike 
Woburn Sq-Haymarket via I-93 
Burl Line-Copley via 128&I-93 
Burl Line-Haymarket via I-93 
Woburn Square — Park Square 
Burl Mali-Haymarket 128&1I-93 
Burlington-Haymarket via 128 
Burl Industrial-Hay 128&I-93 


Schools 


TOTALS 


H. Headway 
V. Vehicles 
F. Fellsway 


VT “sec o£ serticnie<rwrte nroTr 


-352- 
GARAGE: CHARLESTON 


LINE STATISTICS 


. 


DATE: SPRING 1982 
WEEKDAY h 


4s 
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GARAGE: FELLSWAY 
LINE STATISTICS 


DATE: SPRING 1982 


WEEXDAY WEEKEND 
SU 
A.M. PE 
TERMINALS V.H. : ine «His Be H. PON i: 
West Medford-Sullivan 5-12 2-30 3-20 3290 Cc c C 
Medford Sq.-Harvard/Brattle | 10-8 3-30 8-15} 11-8 C | Cc C | C 
Malden - Wellington via Comm.; 1-50 1-50 1-50 1-50 - -: - See 
Upper Highland-Wellington 4-15 | 2-30 3-20] 3-20| c C ~ | : 
Elm St-Wellington 2-20 2-20 2-20 2-20 C © Cc 
Salem Street - Sullivan 4-15 - - = Cc c C 
Malden Station - Sullivan 4-15 - 6-13 9-8 - - = | - 
Lebanon - Wellington 4=15 2-30 4-2 4-20 C C C | 
Linden - Wellington 3-23 2-30 4-20 3-20 C C C 
No. Woburn - Wellington 2-60 2-60 1-60 2-60 - - Cc | 
Winthrop St- Wellington 1-60 1-60 1-60 1-60 - - Cc 
Medford Sq - Wellington 1-30 - ~ 1-30 G Cc C 
Elm St - Haymarket 3-13 - 2-15 4-15 - - = . 
West Medford - Haymarket 4-13 - 2-15 4-15 - - 
Run as Directed - ~ 1-X ie ~ - = 
Schools 10 14 | 
. TOTAL 58 ‘ej wd 48 


TES: H. Headway 
V. Vehicles 
C. Charlestown 


NO 


\ 
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‘GARAGE: 
LINE STATISTICS eee 


DATE: SPRING 1982 


ee 


WEEKDAY if 
SA 
UTE 8-10 | LATE | PE 
NO. TERMINALS V4: V.H. Vv. 
o | Fields Corner-Neponset & Adans 1-30 1-30 1- 
0.2 Fields Corner-Adams & Hallett - - - 
0.4 Fields Corner - Hallett © - : 
».7 Gall Blvd-Fields Cor via Adams - - - 
0.9 Fields Cor-Fields Cor via Adan ~ - 1- 
0 Quincy-No Quincy via Hancock ~ - 1- 
0.3 Quincy - Fields Corner = - - 
L Quincy - Squantum ~ = 1- 
Lom Quincy Station-No Quincy - - - 
4.1 Quincy - Germantown - - l- 
5.1} Quincy-Ashmont via W. Quincy 1-60 1-60 2- 
6.2 Quincy - Houghs Neck 1-60 1-60 2- 
7 Wollaston - Ashmont 1- 
0 Quincy Center Sta-Hingham 1-60 1-60 l- 
yok Quincy ~- Hingham = - 1- 
221 Quincy - Fort Point - - ~ 
2 Quincy - East Weymouth 1-60 1-60 2- 
Baik Quincy-Wey via Desmoines 1-60 1-120 l- 
5.4 Quincy Cent-Weymouth Landing - l- 
0.3 Quincy Center-Brockton Line 


via Rraintree Sta. 
6.2 Quincy Center-South Shore 
Plaza via Braintree Sta. 


Quincy Cent-Crawford Square 1-60 1-60 2- 
O.1 Crawford Square-Ashmont 1-60 1-60 2- 
5.4 Quincy-Mattapan via E. Milton - ls 

Schools 

TOTAL 9 9 24 


NOTES: H. Headway 
V. Vehicles 
X. Irregular Service 
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GARAGE: LYNN 


LINE STATISTICS 


DATE: 


SPRING 1982 


WREXEND 


WEEKDAY 


Northgate - Revere House 
Lynn-Boston via Cliftondale 
Cent Sq-No Saugus via Myrtle 
Saugus - Malden 

Granada Hlds - Malden Station 


SATION ASE 
PF | Pe 
: TERMINALS yo tty. 
Wonderland-ifarverick-Revere & 3-30 | L- 
Wonderland~Maverick via Beach 2-30 -{ 
Revere City Hall - Beachmont 1-60 | - 
Orient Heights - Maverick 2-30 | (+ 
Wood Island - Maverick | 
* Melrose-Lebanon-Wyoming Sq. 
via Malden Square 1-60 ~ 
Wonderland-Orient Hts Shuttle 
Lynn-Boston via Western Ave 3-30 | \-¢ 
| 
/ 


Central Square - Pine Hill 


Salem - Danvers Square 
Salem - Danvers Hospital 
Run as Directed 


Central Sq-Danvers Sq via Mall 2-60 | - 
‘Central Sq - Goodwin Circle 1-60 - 
Cent Sq - Lakeside via Eastem 1-60 | - 
Central Square - Nahant 

Lynn-Boston via Lynnway 2~30 Tf} = 
Lynn-Marblehead via Paradise 1-66 | - 
Lynn-Marblehead via Humphrey 1-60 | 1-] 
Salem-Boston via Western Ave 2-60 | Ls 
Salem - North Beverly 1-60 ae 
Salem - Lynn via Loring Ave 2-30 | . 


Schools 6 10 ' | 


TOTAL ; 81 a7 54 72 10 8 29 | 6 


ies eH Headway 
V. Vehicles 


- mene epee nee eee 


NO. TERMINALS 
RESERVOIR STATION 
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GARAGE: 
LINE STATISTICS 


DATE: 


WEEKDAY 


311 Boston College-North Station /[30S-3/4 | 20S-5 | 30S-3/430S-3/4 10S-10|10S-10 
833 Cleveland Circle - Park Streetl4T-6 8T-10 | 14T-6 {14T-6 78-10} 5S-10 
350 Riverside - Lechmere 17T-6/7 | 11T-10 |} 15T-7/8}15T-7/8 11S-10j11S-10 
NBL) Northeastern R.A.D. 6S JIGS 8S 6S 4S 4S 
(B) Blandford - R.A.D. - - - 4S 4S 4s 
Riverside - R.A.D. - - - - - - 
Boston College - R.A.D. - - - - - - 
TOTAL CARS 98 66 96 98 36 34 


ARBORWAY STATION 


MATTAPAN STATION 


599 Mattapan - Ashmont 
TOTAL CARS 
ORANGE LINE 
“01-02 Oak Grove - Forest Hills 
TOTAL CARS 
RED LINE 
135-36 Harvard/Brattle - Ashmont 
RAD Run as Directed 
339-40 | HEarvard/Brattle- Braintree 
RAD Run as Directed 
TOTAL CARS 
BLUE LINE 
946-47 | Wonderland-Gov't Center 
TOTAL CARS 
NOTES: H. Headway 


V. Vehicles 
X. Irregular Headway 


HY 447°C € @etIOENMrT ce neNT 


Buses are replacing Rail Service on Arborway 


6S-4 38-8 58-5 | 6S-4 45212: 25422 
6 3 ne5 5 2 2 
18F-4 | 10F-7/8] 1OF-7/8|18F-4 6T-12| 6T-12 
72 40 40 72 12 12 
12F-6 | 7F10/{1| 7F10/\12F-6 6T-12} 6T-12 
1F-X 1F-X 
14F-6 | 8F10/11| 8Fl0/11/14F-6 7T=IE2} -FT=12 
aI=X iy 
118 60 60 113 26 26 
L1IF-4 6F7/8| 6F7/8|1L1F-4 ST-11| 4T-11 
44 24 24 44 10 8 


S-Single Car 
T-Two Cars 

K-Three Cars 
F-Four Cars 


j-Five Cars 


RAIL LINES 
SPRING 1982 


W] 


ine 


mk he 


LINE STATISTICS * VEHICLE RECAP 
DATE: SPRING 1982 
WEEKDAY WREKEND 4 
” SAT SUN 
TERMINALS OH. mad tees 
Albany 100 29 51 97 3 1 ~ - 
Cabot 107 sje 89 98 30 23 81 21 
Arborway * 120 50 104 a 138 LZ ae 10 
Somerville 96 39 82 86 18 17 41 9 
Fellsway 58 17 52Z 48 - = ese Si 
Charlestown a3 35 64 79 20 14 45 1] 
Lynn 81 az 54 72 10 8 29 6 
Quincy 69 24 57 55 g 3 24 ; 
TOTAL 724 Pie Gf = es | 6327/2108 84 276 62 
Trackiess Trolley (Total 19 i 9 Lid 
Soh ene CARS 
Reservoir 98 66 96 98 36 34 68 x 
Arborway * = - - - - - - - 
Mattapan 6 3 5 6 2 2 3 2 
Loa eo Laon. CARS 104 69 101 104 38 36 71 37 
RAPID TRANSIT LINES 
Orange Line ae 40 40 72 12 jh 40 14 
Red Line 118 60 60 je 2 26 60 26 
Blue Line 44 24 24 44 10 8 24 8 
TOTAL RAPID TRANSIT 234 124 124 229 48 46 124 +8 
H. Headway 
V. Venicles 
hs Buses Replacing Rail Service 
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APPENDIX C- 3 : Estimated Theoretical Operating 
Capacities and Estimates for Normal 
and Crush Capacities. 
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APPENDIX C - 3: Operating Capacities 


The theoretical operating capacit 
as the number of passenger spaces provided through a given point 
during a specified period of time, is dependent upon the size of 
tne transit cars and the train length, the schedule these trains 
adhere to, and the operation variance from the schedule. Thus, 

in computing line capacity, three major areas have been addressed: 


y of a rail transit system, defined 


@ Train Capacity: length of train and car 
Capacity. 


® Schedule 


@e Operations 


Train Capacity. Train capacity is computed by multiplying train 
car constraint (number of cars per train) by-car capacity. 


- Length of train: The maximum number of cars per train is 
constrained by the platform length. Currently, platforms 
are of sufficient length on all of the MBTA rapid rail 
lines to accommodate 4-car trains. On the Orange and Red 
Lines, the station spacing is sufficient to permit lengthening 
of platforms to accommodate 6-car trains. 


- Car capacity: Is calculated by adding the number of seats 
to the number of standee spaces. Standee spaces are computed 
by dividing the floor space available for standing by the 
space per standee. Different measures have been used for 
Space per standee with the ultimate choice one of policy and 
judgement. Figures used in the past have ranged from 2.5 
Square feet to 1.5 square feet per standee. 2.5 square feet 
generally reflects a comfortable amount of standing room with 
sufficient area to move unhindered into and out of a vehicle. 
At loadings greater than this, passengers may have difficulty 
boarding a vehicle. One and one-half square feet has been 
used as a design load; that is, the equipment has been designed 
to accommodate the weight of passengers if there were one on 
every 1.5 square feet of available floor space. Observations 
of the maximum or "crush" load on transit vehicles indicates 
that 1.75 square feet most reasonably reflects the maximum 
standing capacity of a vehicle. For the purpose of these . 
estimates, 2.5 square feet per standee has been used to reflect 
a "normal" load and 1.75 square feet has been used to reflect 
avecrush load, 


Schedule. To compute line capacity requires multiplication of train 
Capacity times the number of trains passing one point on tne line 
in a given period of time. 


- Frequency: The schedule is constrained by the maximum frequency 
at which trains can be operated. This is determined by signal 
system design and the tolerances for operating variances from 
schedule. The signal system for each of the MBTA's rapid rail 
lines is designed to accommodate trains at 90-second intervals. 
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However, scheduling trains at 90-second intervals would provide 
no room for variance from the schedule which normally occurs. 
Also, the time spent loading and unloading passengers can vary 
from train to train depending upon the flow of passengers 
through the system. 


It is estimated that the variance from scheduled headway can 
reasonably range from plus or minus 1/2 to plus or minus 1 
minute under normal operating conditions. As a result, the 
greatest potential train frequency which can be operated on 
the rapid rail lines ranges from 2 minutes (90-second design 
limit plus 30-second variance) to 2 1/2 minutes (90-second 
design plus 1 minute variance). For the purpose of these 
capacity estimates, a maximum potential train frequency of 

2 minutes has been assumed. 


- Equipment: The scheduled frequency is further constrained by 
the number of cars available for scheduled operation. The 
maximum frequency as constrained by existing fleet is determined 
by taking 85% of the active fleet (15% of the fleet is assumed 
to be held in reserve or being maintained) and dividing by the 
train constraint will yield the number of trains available. 

The number of trains is in turn divided into the time required 
to make one round trip (including the time to turn the train) 
or the "allowed" time. 


Operations. The line capacity is further impacted by the operational 
variances from headway. That is, if trains are scheduled at three- 
Minute intervals in response to market demand, and if one train 
Operates one minute ahead of schedule, a portion (1/3) of the train" 
capacity will not be “effectively” utilized. If passengers arrive 
at station platforms in a uniform temporal distribution, trains 
arriving at close intervals will not be filled and trains arriving 
at long intervals will be overloaded. 


To reflect the impact of operational variance from scheduled frequen 
in the capacity estimate, a factor has been included in the calcu- 
lations to indicate the percentage of train capacity which can be 
effectively utilized with a variance of plus or minus 1/2 minute 
from scheduled frequency. The effective capacity factor used in 
these calculations accounts for the number of passenger spaces which 
go unfilled because of trains operating ahead of schedule and the 
number of passengers who are riding in excess of the train loading 
standard. 


The following four pages provide a line-by-line summary of the 
results of proceeding methodology. This is shown for normal and 
crush loads under actual, constrained, potential, and design conditit 
and provides a summary of theoretical operating capacity for the 


MBTA rapid transit system. The definitions of capacity types used 
for making assumptions are as follows: 


-363- 


1. Actual Capacity.--Reflects the estimated line capacity given 
present service schedules. 


2. Constrained Capacity.--The number of passengers accommodated 
with the maximum amount of service which can be provided given 
the existing vehicle fleet. 


3. Potential Capacity.--The number of people that can be carried 
with an unlimited fleet and station modifications necessary 
to accommodate such a fleet. 


4. Design Capacity.--The maximum capacity possible given the 
design limitations of the signal system and assuming scheduled 
90-second frequencies. 
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RED LINE "HYBRID" CAR 


A) # SEATS/CAR 58 
B) STANDEE SPACE 324 sq. ft. 


C) STANDEE CAPACITY 


Normal load 129 Crush load 186 
Se Led SOs Te. @ 1475 -sa. 
bh 


D) TOTAL PASSENGERS/CAR 


Normal load 187 Crush load 244 


ty 


TRAIN CAPACITY 


@ existing 4 cars @ potential 6 cars 
Normal load 748 Normal load L222 
Crush load 976 Crush load. 1,464 
ACTIVE FLEET 164 PEAK REO'T 114 (26F + 2 Five) 


ALLOWED TRIP TIME 78 minutes 
CONSTRAINT (15% of Active Fleet) Pains ore) 


CONSTRAINT (with-current fl 


TRAIN FREQUENCY ACTUAL POTENTIAL DESIGN 4 cars/train 6 cars/tra: 
headway (minutes) Shed 6) ree) A ae da é 3.4 
# trains/hour 20 30 40 a, 18 
effective capacity ay oe Bai) ah sh -80 37 
NORMAL LOAD CRUSH LOAD 

@ 4 Cars @ 6 Cars @4 Cars @ 6 Cars 
ACTUAL V2 Lo 19,074 16,592 24,888 
POTENTIAL 7,503 267255 22,838 34,258 
DESIGN 21245 31,865 273718 41,578 
CONSTRAINT 16,057 a a a 21,082 22,926 


ABSOLUTE THEORETICAL CAPACITY 


NORMAL LOAD CRUSH LOAD 
Or 4¥Cars @ 6 Cars @ 4 Cars @ 6 Cars 
29,920 44,880 39,040 58,560 


CURRENT ESTIMATED PEAK HOUR VOLUME 15,000 (3/82) 
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ORANGE LINE 


#2 MAIN 
A) # SEATS/CAR 5 
B) STANDEE SPACE 243 sa. ft. 
a 

cS) STANDEE CAPACITY 

Normal load ils Crush load 139 

Peecorsds, Lt, BL Se SGs 

hy ih 

D) TOTAL PASSENGERS/CAR 

Normal load a gos fo Crush load 197 
E) TRAIN CAPACITY 

@ existing 4 cars @ potential 6 cars 

Normal load 620 Normal load 930 

Crush load 788 Crush load Lise 
ACTIVE FLEET ‘120 PEAK REQ'T 68 (17F) 


ALLOWED TRIP TIME 77 minutes 
CONSTRAINT (15% of Active Fleet) 102(25F) 


CONSTRAINT (with current fleet) 


TRAIN FREQUENCY ACTUAL POTENTIAL DESIGN 4 cars/train 6 cars/train 
headway (minutes) 4:5 2.0 1.5 va 4.5 
# trains/hour Le 30 40 19 13 
effective capacity .89 ree an hs Be =f" .89 
NORMAL LOAD CRUSH LOAD 
@ 4 Cars @ 6 Cars @4 Cars @ 6 Cars 
ACTUAL e dak pr a 10,760 9,117 L3a,616 
POTENTIAL 14,508 20proe 18,439 27,659 
DESIGN 17,608 26,412 OCW he 33,569 
CONSTRAINT ofa pes Rie WF bee ip SS 10,760 13,676 


ABSOLUTE THEORETICAL CAPACITY 


NORMAL LOAD CRUSH LOAD 
@4 Cars @ 6 Cars @ 4 Cars @ 6 Cars 
24,800 37,200 Sloe) 47,280 


CURRENT ESTIMATED PEAK HOUR VOLUME 7,000 (3/82) 


A) 


B) 


C) 


D) 


E) 
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BLUE LINE 


#4 EAST BOSTON 


# SEATS/CAR 42 
STANDEE SPACE L7OL seer: 


STANDEE CAPACITY 


Normal load 68 
e265 (Sta 


TOTAL PASSENGERS/CAR 
Normal load 110 


TRAIN CAPACITY & CARS 
Normal load 440 


ACTIVE FLEET 70 


ALLOWED TRIP TIME 45 minutes 


Crush load 
Gl 7S sa. 
Eo <i 


Crush load 


Crush lead 


PEAK REQ'T 40 


CONSTRAINT (15% of Active Fleet) 60 (15F) 


TRAIN FREQUENCY ACTUAL 


headway (minutes) 4.5 
# trains/hour 13 
effective capacity -80 


NORMAL LOAD 


ACTUAL Swe) pe 
POTENTIAL 10,296 
DESIGN 12,496 
CONSTRAINT 7,480 


ABSOLUTE THEORETICAL CAPACITY 


SIGNAL 


2.0 ss 
30 40 
di oe i 


CRUSH LOAD 


6,432 
13,010 
15,790 

9,452 


(@ 4 Cars) 
NORMAL LOAD CRUSH LOAD 
17,600 tisaan 
CURRENT ESTIMATED PEAK HOUR VOLUME 6,000 (3/82) 


POTENTIAL DESIGN CONSTRAINT (with current fle 


Joes 
20 
-85 
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GREEN LINE "HYBRID" CAR 
OE 


A) # SEATS/CAR 42 PCC/52 LRV 


B) STANDEE SPACE 148 sq. ft. PCC/284 sq. ft. LRV 


C) STANDEE CAPACITY 


Normal load 59 PCC/113 LRV crush load 84 PCC/162 LRV 
Bide sstre. Lt. Gr Las Saad. 
hae 


D) TOTAL PASSENGERS CAR 


Normal load 101 PCC/165 LRV rush load 126 PCC/214 LRV 


E) TRAIN CAPACITY 


@ existing (Hybrid of 1 LRV/2 PCC) @ potential (Hybrid of 2 LRV/3 PCC) 
Normal load 74 Normal load 363 
Crush load 2203 Crush load 449 
ACTIVE FLEET 196 PEAK REQ'T 120 


ALLOWED TRIP TIME 988 
CONSTRAINT (15% of Active Fleet) 167(34T + 99S) 


4 2 3 a4 
TRAIN FREQUENCY ACTUAL POTENTIAL CONSTRAINT POTENTIAL’ uysRrp =—C3= FCC 


2 car LRV 


headway (seconds) a5 30 40 ifs 
# trains/hour 65 120 90 49 
effective capacity ‘25 Mes 42 65 
NORMAL LOAD CRUSH LOAD 
Existing Potential Existing Potential 
ACTUAL Opece uke Rs To Pie 16,052 
POTENTIAL Spee 10,890 6,690 13,470 
CONSTRAINT Spore 117562 8,429 14,300 


ABSOLUTE THEORETICAL CAPACITY 


NORMAL LOAD CRUSH LOAD 
Existing Potential Existing Potential 
20,880 43,560 , 26,760 53,880 


CURRENT ESTIMATED PEAK HOUR VOLUME 7,000. 


Basten eta? for currently used cars calculated by creating a "hybrid vehicle" 
and weighting an average for a 2 car PCC and 1 car LRV. 


SDotane eal hybrid car train for future use has a capacity based on weighted 
average of 3 PCCs and 2 LRVs. 


Pe, 
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APPENDIX D 


Management Rights Act Information 
(Chapter 581), Executive Performance 
Evaluation Format 


-371- 


CHAPTER 581 


Definition 


Chapter 581 of the Acts of 1980 was enacted by the Legislature and signed 
by the Governor on December 7, 1980. This Chapter is commonly known as the 
Management Rights Act because it provides MBTA management with the capability 
to operate the Authority in a manner consistent with normal Management prerog-— 
atives. These prerogatives, which include most of the major provisions of the 
Act, include the following: 


1, The right to direct, appoint, employ, assign and promote officers, 
agents and employees. 


2. The right to discharge and terminate employees, subject to specific 
clauses which prohibit such discharge or termination on the basis of 
race, color, religion, sex, age, national origin, handicapping 
condition, marital status, political affiliation, or union activi- 
ties. 


3. The right to plan and determine the levels of service provided by the 
Authority. 


4. The right to direct, supervise, control, and evaluate the Authority’s 
departments, units, and programs; as well as the right to classify 
positions and establish duties and productivity standards. 


5. The right to develop and determine levels of staffing and training. 


6. The right to determine whether goods or services should be made, 
leased, contracted for, or purchased on either a temporary or 
permanent basis. 


7. The right to assign and apportion overtime. 
8. The right to hire part-time employees. 


Other provisions of the Act include, but are not limited to, various 
items concerning the responsibilities of the Board of Directors, the sale of 
notes and bonds, and the change in the Authority’s budget from a calendar year 
basis to the State fiscal year as of July 1, 1983. 


Due to a union appeal of this legislation, implementation of Chapter 581 
did not occur until October 22, 1981 after the Federal Appeals Court affirmed 
the legality of the Act’s provisions. 


Management Action 


Since implementation began, the MBTA has initiated a number of actions, 
all of which have had two major objectives: first, to improve service; and 
second, to reduce expenses, assuming no degradation in the improvement of 
service efficiency. Examples of these actions include the following. 


l. 
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On October 22, 1981, a new policy regarding the allocation of 
overtime was instituted. This new policy changed the strict 
seniority-first rule to one which enabled management to select th 
most capable and available person for the overtime work. The new 
policy also incorporates a provision which prohibits workers with 
poor attendance records to be eligible for overtime. During 1981 
MBTA management reduced overtime expenditures by $5,803,149, or a 
reduction in overtime hours of 60%. 


On October 22, 1981, the Authority stopped the practice of 
restricting Operators to the assignment of one detail at a time., 
Operators now can be assigned more than one detail without having 
return to their originating point, thus increasing the productivi 
of those employees. 


On October 22, 1981, the Authority stopped the practice of allowi 
senior individuals to obtain overtime on night work trains if it 
resulted in the inability of that individual to work his regularl 
scheduled work on the next day (six-hour off work rule). This 
practice had created overtime expenditures to cover individuals n 
able to perform regularly scheduled work. 


On October 26, 1981, the MBTA stopped the practice of not allowin 
"blueprint" cover operator from going to another location to cove 
vacant run. Old rules prohibited the reassignment of individuals 
between locations (increased productivity). 


On October 26, 1981, the Authority abolished a work rule which 
prohibited a conductor on the second car of a Green Line train fr 
being reassigned as the Operator of a one-car train (increased 
productivity). 


On November 17, 1981, the Authority initiated a series of meeting 
with the Carmen’s Union regarding the work practices within the 
Authority’s money room operation. The meeting resulted in a plar 
agreed upon by union and management. Based on 1982 year end and 
February 1983 expenditures, the projected annual savings for the 
money room is expected to be $201,274.58. This savings has been 
accomplished by a combination of increased productivity and new 
equipment (revised 3/18/83). 


On November 28, 1981, the Authority reassigned car cleaners and 
shifters on the Green Line to locations and work shifts where mat 
ment determined a need existed. This was accomplished without 
observing former restrictions requiring bidding for locations anc 
shift times (increased productivity). 


On November 28, 1981, management established a policy that, if a 
cleaner on the Green Line was qualified to perform shifter’s work 
would do so if the need existed. Conversely, if a shifter was n 
shifting and cleaning work was needed, shifters would be required 
clean vehicles (increased productivity). . 


ae PE 


9- On November 28, 1981, the Authority reclassified stock clerks as 
roving stock clerks. They now may cover more than one location, 
This action has resulted in increased productivity and a cost 


avoidance of hiring stock clerks for each location ($30,000 to 
$60,000 in savings). 


10. On November 28, 1981, the Authority reassigned 22 of the 44 
individuals who were assigned only to track walking to preventive 
maintenance and other duties. The remaining 22 track walkers were 
assigned to cover track based on needs dictated by track reliability 
data (increased productivity). 


ll. Starting in November 1981, and on a continuous basis thereafter, the 


Authority developed specifications for the cleaning of stations, 


buildings and vehicle interiors. 


Authority has implemented the following contracts. 


l. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


Contract Area 


Janitorial Services - All 
"Tt facilities 

Interior Cleaning of 

Buses - Charlestown, 
Fellsway and Lynn 

Garages 

Interior Cleaning of 
Buses - Albany, Cabot, 
Bartlett and Quincy 
Garages 

Blue Line Station 
Cleaning ) uv 
Downtown Station Clean~ 
ing - Washington St., 
Park St., Government 
Center (Green only) and 
State St. (Orange only) 
Green Line (North) Station 
Cleaning - Haymarket, 

N. Station, Science Park 
amd Lechmere 

Red Line Station Clean- 
ing Contract - Charles/ 
MGH, Kendall, Central, 
Harvard/Holyoke and 
Harvard/ Brattle 

Green Line Station Clean- 
ing - Boylston, Arlington, 
Copley, Auditorium, Kenmore 
Prudential and Symphony 


Amount 
(Annual 
Basis) 


$674,474.00 


276,768.60 


394,187.60 


243,900.00 


309,966.00 


117,000.00 


103,272.00 


167, 328.00 


Contract 
Stare 


Date 


6/21/82 
6/5/82 


10/22/82 


6/21/82 


11/23/82 


12/15/82 


12/15/82 


12/15/82 


As a result of this work, the 


Annual 
Savings 
$395,530.00 


157,231.40 


328 , 356.60 


140,008.00 


204,261.90 


52,154.19 


129 , 357.82 


216,973.15 


12. 


13. 


14. 


} Be 


16. 


17. 


18. 


19. 
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Amount ~ Contract 


(Annual Start Annua 1 

Contract Area Basis) Date Savings 
9. Orange Line Station Clean- 

ing - Conmmity College, 

Sullivan Sq., Wellington, 

Malden Center & Oak Grove $90,000.00 12/15/82 $191,243.09 
10. Interior Cleaning of Red Este 

Line Vehicles 98,354.00 4/2/83 338,070.95 

TOTAL §2,475,280.20 $2,153,187.1@ 


(Revised 3/18/83) 


On November 28, 1981, the Authority changed the method of rubbish collecti 
to enable carhouse and garage personnel to dispose of rubbish into dumpste 
rather than sending special groups of workers out to pick up trash (increa: 
productivity). 


On November 28, 1981, the Authority stopped the practice of sending two 
welders and two grinders on work assignments. Now one welder and one grin 
will be assigned to accanplish the same work previously done by four 
employees (increased productivity). 


On November 28, 1981, the Authority abolished two tool room attendant 
positions and reassigned the individuals as car cleaners. This avoided 
approximately $60,000 in labor costs which would have occurred if the vaca 
car cleaner positions were filled with outside personnel. 


On December 1, 1981, the Authority reassigned 36 repairmen on the Green Li 
to locations and shifts as determined by management. This was accomplishe 
without a re-pick (increased productivity). . ; 


On December 1, 1981, the Authority resassigned 27 individuals working on lL 
modifications to new shift hours without re-picking (increased productivit 


The MBTA eliminated the system-wide selection of work by surface operators 
which was scheduled for 1981. This action will save approximately $85,000 
training and retraining costs. é 


The MBTA curtailed the posting and bidding of vacancies which in the past 
created extensive movement of the work force among the various locations 0 
the Authority. This action will result in a savings of approximately 
$150,000 associated with training, retraining and administration time. 


During November, December and Jamary, the Authority held meetings with th 
Carmen’s Union regarding the employment of part-time bus operators. The 

Union strongly objected to implementation of part-time operators, but the 
Authority integrated 20 part-time employees into the winter schedule in 

Quincy. Since then, the employment of part-time operators has continued 4 
more rapid pace than originally anticipated. Eighty part-time operators 
added to the summer, 1982 schedule. An additional 120 part-time operators 
being hired for the fall, 1982 schedule, and 200 more will be added during 


20. 


21. 


22. 


23. 


24. 


25. 


26. 
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1983/FY84. Anmialized savings fram the hiring of part-time workers may 
exceed $6 million. ; 


The Machinists’ Union was advised in two meetings during Jamary and 
February, 1982, that it is the intention of the Authority to implement part- 
time fuelers in the automotive area amd to canbine machinists’ 
classifications in the Everett Shops. The use of a third classification of 
mechanics to take over fueling tasks, allowing 39 Ist and 2nd class mechanics 
now performing these duties to be reassigned to bus maintenance and repair is 
now anticipated to start by the fall of 1982. This reassignment will be 
phased in at all garages over a period of several months. Annual Savings to 
the Authority will be approximately $685,000 based on the lower rate of pay 
for this third classification. Additionally, increased productivity by 
reassigning trained mechanics fram their fueling duties to bus maintenance is 
expected. 


Also accomplished in 1981, either directly by the passage of Chapter 581 or 
by assistance it afforded, were: 


a@e Reduction in the mmber of "T" employees in 1981 by 609. The anmalized 
Savings of this decrease is approximately $21 million. 


b. The contribution required on overtime earnings to the pension fund was 
abolished. The annualized savings to the Authority based on 1981 
overtime would be approximately $515,000. 


ce Abolition of automatic cost-of-living salary adjustments. Savings over 
the last year is $15 to $20 million. 


The Authority integrated thirteen part-time gatemen into the summer 1982 
schedule. Anmalized savings fram this action are expected to be 
approximately $165,000. 


The Authority placed a system-wide restriction on the internal bidding 
procedures. All employees must now stay a minimum of two years in a job 
before they are eligible to bid for a new position. This should increase 
productivity and reduce the costs normally associated with the constant 
movement of emplovees (such as training and aiministrative costs). 


Engineering and Maintenance electrical workers have been reassigned and will 
only be allowed to bid for jobs for which the Authority determines they are 
qualified. This will increase productivity and decrease training costs. 


The Authority eliminated the practice of requiring yard motormen to drive 
tampers out of the yard. Operators now perform this function, eliminating 
the overtime that was usually paid to yard motomen for this duty. 


The Authority has changed the normal work week for trackmen to include 
weekends. This decreases overtime paid for weekend work. It also increases 
productivity and reduces service interruptions by allowing the Authority to 
increase the amount of track work done on weekends when fewer vehicles are 


operating. 


Lys 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
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: 


: : 
The practice of having to assign five roofers every time a "kettle" is used 
has been eliminated, resulting in increased productivity. 


The Authority is now purchasing, from private companies, fabricated ductwor 
as necessary. Previously all such work had to be done in the Authority’s 6 
shops. 


Warranty repair work on buses, which in the past had been performed by 
Authority personnel, was recently done by representatives of the bus compan 
(Canadian Flyer). This led to an increase in productivity (Authority bus 
mechanics could continue with their regular duties). This action should alg 
improve the strength of any future claims made under the warranty agreement, 


The Authority established a new classification and rate of pay for 

information specialists. By establishing a new classification for this wor 
the Authority avoided higher costs for the work. The information specialisi 
should improve the Authority’s ability to deliver information to the public 


The Authority has eliminated the practice of automatically assigning switch 
cleaners to work in pairs over the winter. Whether or not cleaners are 
assigned in pairs will be determined by management. This will result in an 
increase in productivity. 


Engineering and Maintenance crew sizes, which were previously determined by 
collective bargaining agreement, are now being evaluated and assigned at 
management’s discretion (4-man power line crew, J-man emergency crew) « 


On May 27, 1982 the Authority signed a ome year contract with a private 
security firm to provide watchmen services at 3 Authority locations. The 
contract is for $163,501 and is expected to save the Authority $234,083 on: 
anmual basis. 


On March 10, 1983 the Board of Directors approved a $6 million contract awa 
for Blue Line Track Improvements. Previous to C.581 this type of work couli 
not have been awarded to an outside fim. ' 


Engineering and Maintenance truck drivers will replace motormen on high spe 
rail vehicles. This will result in an estimated anmual savings of $37,616. 


Engineering and Maintenance trackmen will begin doing their ow rail buriie 
replacing ironworkers who previously did this work. This change of assign 
ment will result in the saving of the equivalent of $87,051 of ironworkers 
time to perform other needed duties. 


The Authority is currently preparing to implement changes in the job 
responsibilities and the method of assignment of Engineering and Maintenamt 
truck drivers. These changes, which include broadening the truck drivers’ 
responsibilities to include first level maintenance, are estimated to save 
the Authority $175,909 on an annual basis. 


Continuing the process begun in November 1981 (see item #11), the contract 
for the Interior cleaning of Buses at the Charlestown, Fellsway and Lynn 
Garages was rebid after one year, upon its expiration. The contract was 
awarded to the low bidder at an annual cost of $282,530.40. This contract, 


39. 
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for the period June 7, 1983 to June 6, 1984 is estimated to Save the 
Authority between $312,219.17 and $396,751.28 on an annual basis. 


The Authority continued the practice of having an outside security fim 
provide watchmen services by rebidding this contract after the original one 
year contract expired (see item #33). The contract, which is for the period 
May 29, 1983 to May 28, 1984, is for $162,762.96 and is estimated to save the 
Authority between $270,761.84 and $309,243.93. 
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MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 


ryTr TY TQtT Br ™= ‘ r 
EXECUTIVE PERFORMANCE APPRAISAL 
+ ~* ~~ —w & 


Name of Person Rated 


Position Title Grade 
7 


Department 


Years of Service Years in this Position 


DIRECTIONS: The purpose of this appraisal is to aid in the development 
of each individual by affording a means of documenting good 
performance or identifying areas of performance in which 
improvement is needed. The form should be completed by the 
immediate manager or supervisor whose position is evaluated 
in Grade I through IV, reviewed with the next higher level 
of supervision for concurrence or guidance, up through the 
Directorate Head level, then discussed with the person 


being rated. 


5...+eDISTINGUISHED - 


4 eee - ACCOMPLISHED = 


3.202 eCOMPETENT - 


2s'eos Sean co 


: eee » UNSATISFACTORY od 
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RATING SCALE 


Performance that is consistently of exceptional quality. 

Assigned tasks are completed with superior results in all 
areas. Contributions towards the goals of the Authority 

are unique, beneficial and noticeably outstanding. A top 
achiever or administrator. 


(Approximately 10 percent of the Executives would 
meet this standard.) 


Performance is consistently above expectation. Achievemen 
on major assigned tasks and overall contribution are above 
expectation. 


(Approximately 30 percent of the Executives would 
meet this standard.) 


Performance reflecting a level of results which meets 
normal or average expectations. Overall contribution is 
of high quality. 


(Approximately 45 percent of the Executives would 
meet this standard.) 


Performance generally meets the standard normally expected 
but is inconsistent. Improvement is needed in one or more 
areas to consistently satisfy job requirements. An indivi 
dual receiving an overall rating at this level will be 
involved in further action as outlined in PART II of this 
form. 


(Approximately 10 percent of the Executives would 
fall within this standard.) 


Performance is unacceptable. Individual has had ample 
opportunity to be knowledgeable about assigned tasks, but 
has not met the minimum expectations. An individual re- 
ceiving an overall rating at this level will be involved 
in further action as outlined in PART II of this form. 


(Approximately 5 percent of the Executives would 
fall within this standard.) 


INSTRUCTIONS 


Please use the scale on the following page to rate the individual's 
performance in each category. Read the criterion and select a numerical 
rating from 1 to 5 which most represents the employee's performance and 


supply specific comments, if appropriate. For detailed instructions, 
see Page 7 of this form. 


WN RELATIONS Consider the ability and willingness to develop good working 
relationships with associates, supervisors and others in the 
execution of assignments. Has the person abided by his or 
her responsibilities under the Authority's EEO/AA obligations? 


} 


: 


} 


, 


SE SAINI ES 6S CUE A WIA 
LL et et enaetacentieeetinrnnieene 


EDGE OF Consider the degree of understanding ef obligations pertinent 
GNED TASKS to the position...the demonstration of proficiency as a result 


of knowing the iob requirements. 
et ae es oss... lisse css iii asian iisnsinessstun ditt idktaseiljsssssiliosisiodadinsdinsunsseusseeeubussontunsmstseennies 
en an nn ASSESS ennai esvunpnpssssdssssunsienieinasbonssinsiebisiosicinananeosnhiiaamens 
ITY OF WORK Consider the thoroughness, accuracy and effectiveness of work. 
How skillfullv performed? 
Le SS Sel a a a eR ein Nene ey ale 


Se Cesc a SESS eS SCS a tances, 


SUCTIVITY Consider demonstrated accomplishments and volume of work out- 
ut. Does the person do what is expected and verhapvs more? 


yet Consider ability to pian work and make logical and practical 
decisions. 


"ONSIBILITY Consider the level of responsibility of the position. Does 
the person accept the responsibilities by concentrating on 
assigned tasks, utilizing time, planning the work and alloca- 


. ting resources? 


eee renee npr EOC A CALE TT OIC LE TO TOLLS OTOL OLED ELLE LLL ALLL LDL CLL 
eres ST ES I SD CL 


iNDABILITY Consider the person's reliability with respect to attendance 
and work completion. Conscientiousness is most important. 


RALL 
"ORMANCE Consider all of the above factors and select an overall 
“NG performance rating. 


Ne ee OOO 

ee ee ee ee Se Se a anscrneaeee Se 

ee 
ane ie 
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PART II. FAIR OR UNSATISFACTORY PERFORMANCE 
{Complete for any employee who receives an overall 
rating of fair or unsatisfactory and who needs to 
improve in one or more areas.) 
Indicate next planned action: 
Further training 
Counseling 
Re-assignment 


Possible termination 


Other (please explain) 


PART III. - ACCOMPLISHMENTS FOR THIS RATING PERIOD 


Projects, assignments or plans How well done? If not compl. 
agreed to in last appraisal Date Done why not? Rescheduled for whe 


(4) 


~IO3— 


v. OBJECTIVES FOR NEXT RATING PERIOD 
———— Sg a nn aan aas sn ene idan neSmnasieisanmaReCepEabaned sigosaiaesis nendaaee oe otek 
Projects, Assignments or Plans | Priority | Target Dates 


| 2 


(5) 
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EMPLOYEE COMMENTS: (Optional) 


wn 
4 
2) 
ea) 
3 
ap) 


4 e 


Rater Date 


od 


eviewed by 


Employee 


Department Head 
Noted by Personnel 


‘Noted by General Manager 


SUPERVISORY COMMENTS: (Optional) 
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INSTRUCTIONS 


form shall be processed as follows: 


Refer to the appraisal completed during the last review of the employee 

Avani Copies of appraisals shall be maintained by supervisors under 

confi : i 3 i ini ‘ foals 
ential conditions. Assistance in obtaining previous appraisals 


that cannot be located is available from Personnel. 


Review the employee's job description and determine from the last appraisal 
the standards of performance expected and the results that were achieved. 


On the front of the form, fill in the identifying data pertaining to the 
person being rated. 


Turn to Page 2 and review the criterion for each rating on the scale. 


Proceed to appraise the employee on each 


of the Performance Factors set 
forth in PART I by placing a numerical rating after each factor in the 
space provided. Specific comments should be provided where necessary to 
clarify the performance factor rating. These comments should be related 


to work standards set from the job description and the goals and objectives 
set forth in PART III. 


In the next section, select a rating which is your assessment of the employee’: 
performance over the rating period and the contributions made by the employee 
to the department and organization. 

If based on the prior section the employee receives a “Fair” or “Unsatisfactor 
rating, PART II must be completed. 


In PART III, the objectives decided upon at the last appraisal shall be listed 
and assessed as to the degree of success in bringing them to a final conciu- 
sion. 


PART IV will not be filled out until after the appraisal interview, since the 
employee will have input at that time. However, tentative goals for this 
employee, as you envision them, should be set forth in the Annual Performance 
Planning Worksheet, which should be attached. Then, sign the form in the 
space for the Rater on Page 6 of the PER-3(E). 


Next, complete an Executive Employee Salary Review Report, PER-3(SRR), fol- 
lowing the directions contained thereon. It then will be attached to the 
PER-3(E) Performance Appraisal and sent together through channels to the 
department head. 


Both forms will be reviewed at the department head level for compliance with 
organizational objectives and for consistency with budgetary responsibilities. 
The forms then will be separated, and the PER-3(E) returned to the Rater, 
while the PER-3(SRR) shall be held at the department head level. 
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INSTRUCTIONS (Cont'd.) 


Upon return of the PER-3(E) from the department head, the person rated 
shall be notified in writing, at least one day in advance, of the time 
and place of the interview. Also, accompanying the notification should 
be a copy of the employee's job description and a blank copy of an Annual 
Performance Planning Worksheet. The employee should be instructed to 
complete this form relative to his or her goals for the upcoming appraisa 
year and be prepared to discuss them at the performance interview, since 
this document will be the basis for the mutual establishment of the goals 
which will become criteria for measurement in PART IV of the PER-3(E) for 
the next year. 


Conduct the appraisal interview, which is perhaps the most important segme 
of the appraisal process. Specific guidelines for such interviews are set 
forth in Staff Procedure No. 13A. The supervisor and the employee should 
mutually establish the goals and objectives for the next appraisal year by 
comparing the goals listed on the Annual Performance Planning Worksheets 

before reviewing the employee's performance for the current appraisal year 


After completion of the interview, the employee should sign the form, 
indicating his/her awareness of the content. If a dispute exists relative 
to any portion of the evaluation, the employee should be afforded the 
opportunity to comment in the section provided on Page 6. 


The PER-3(E) shall be forwarded through channels to the General Manager's 
Jlevel, with the PER-3(SRR) being attached at the appropriate level in the 
process. 


Upon the General Manager's notation on the forms, the PER-3(E) shall be 
sent to the Personnel Department for inclusion in the employee's personnel 
file. Form PER-3(SRR) shall be forwarded to the Personnel Department for 
notation, and then to the Treasurer-Controller's Department for implementa- 
tion of the salary adjustment. 


(Space for further comments, if necessary): 


(Ry 


fi gery a sinjzeusyts 
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EXECUTIVE EMPLOYEE SALARY REVIEW REPORT 


Name of Person Rated 


Department 


Position Title 


Grade 


Present Salary 


DIRECTIONS : 


SIGNATURES: 


————— i, en eee ee 


The purpose of this report is to provide suggested guidelines for a sala 
adjustment based on performance appraisal. It takes into account budget 
constraints and requires comparison of job performance of the person rat 
to other employees in the same department. Therefore, before you comple 
this form for any one individual, you should make an overall assessment 

and comparison of all the individuals you rate, if you evaluate more tha 
one person. Refer to the PER-3(E), which will be attached to this forn, 
and, in particular, to the OVERALL PERFORMANCE RATING on Page 3, and the 
suggested range of increases for 1983 ratings, set forth below. Write 1 
the spaces provided the individual's 1983 Overall Performance Rating, th 
Recommended Percentage Increase and the Dollar Amount. 


SUGGESTED RANGE OF 


OVERALL PERFORMANCE RATING PERCENTAGE INCREASE 
DISTINGUISHED 9 to 11 
ACCOMPLISHED 7 to 9 
COMPETENT 5 ep oF 
FAIR 1 to 4 
UNSATISFACTORY 0 | 
; 
1983 
OVERALL RECOMMENDED 
PERFORMANCE PERCENTAGE DOLLAR 
RATING INCREASE AMOUNT 


Reviewed by 
Department Head 
Noted by Personnel 


Noted by General Manager 
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Estimate of Ridership Losses 
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APPENDIX E - ESTIMATES OF RIDERSHIP LOSSES 


Summarv 


An analysis of November 1980 and 1981 ridership levels 

on the MBTA has revealed that a reduction in linked trips of 
15.0 percent has occurred from 1980 to 1981. This represents 
approximately 90,200 fewer trips per average weekday. Of these 
trips, CTPS estimates that 32,000 trips were lost due to ser- 
vice cuts. : Further, the MBTA estimates that 1,500 trips were 
lost due to the bus replacement program on the Mattapan Hig 
Speed Trolley Line. These two adjustments bring the loss in 
trips on the MBTA due solely to the fare increase of August 
1981 to 56,700 trips per average weekday or a 9.4 percent 
reduction in total.ridership. 


THLS analysis used an average fare 9269.14 cents per”: 
trip in November 1981, which was derived from the results 
of a ridership sample taken during November. The November 
1980 average fare was estimated at 43.5 cents. 


Introduction 


This memorandum describes the results of an amalysis to deter- 
mine ridership levels on the MBTA's rapid transit and bus 
lines during November 1981. This ridership level is compared 
with the level estimated for November 1980 to determine the 
magnitude of the loss in ridership due to the fare increase 


implemented in August and the service reduction made during 
the first six months of 1981. 


The analysis was conducted by the Central Transportation 
Planning Staff (CTPS) at the request of the Massachusetts 

Bay Transportation Authority (MBTA) as part of the work being 
done for the preparation of the Environmental Impact Report 
(EIR) and Sociceconomic Impact Report (SEIR) on the MBTA 

Pare Increase. As part of the agreement which permitted the 
MBTA to increase fares prior to the completion of an EIR, the 
MBTA must determine the change in ridership for November 1981. 
CTPS's work was conducted to estimate the magnitude of the 
loss in ridership during November. 


The basic sources of data and the methods used to estimate 
ridership on rapid transit and bus lines during November 1981 
are briefly described in the next section. The results are 
then presented and are compared with ridership levels for 
November 1980. A detailed discussion of the assumptions and 
process is in the technical appendix. 


Method of Analysis 


The MBTA does not count total riders on a daily or monthly 
basis. Ridership levels, therefore, must be estimated using 
revenue (which is counted daily by the MBTA) and an estimate 
of the average fare paid by each rider. The average fare is 
based upon several factors: the mode used (rapid transit, 
local bus, zoned bus or express bus); the type of rider (full 
cash fare adult, elderly or handicapped, student or child) ; 

the method of fare payment (whether cash or prepaid pass) ; 

and the time of travel for elderly or handicapped riders. 

Since the ridership levels are dependent upon the average fare, 
and the average fare is dependent upon several variable factors, 
a program was instituted to determine the average fare being 
paid on the MBTA. 


The MBTA, in conjunction with CTPS, developed a program to 
collect information on the components of average fare for bus, 
surface streetcar, and rapid transit lines. Due to time and 
money constraints, a sampling technique was used. CTPS selected 
a random sample of bus and Green Line driver runs and a sample 
of rapid transit stations. The samples were significant at 

the 0.05 level with a + 2.5 percent confidence interval. The 
MBTA's staff of checkers collected the data during November. 
CTPS edited, coded, and analyzed the data. 


Or each bus or surface Green Line run sampled, the MBTA 
recorded the number of riders boarding and the type of fare 
paid--adult full cash or prepaid pass; elderly or handicapped 
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(free or halt fare); student (pass or half fare); or other 
free-authorized or unauthorized. The fare box revenue was 
also recorded, enabling the calculation of an average fare. 
The average fare was applied to total surface revenue to deter- 


Mine the number of riders on surface vehicles. 


The number of rapid transit trips was derived using the 

MBTA's turnstile counts, an estimate of pass use, and the non-~ 
token revenue received at each station. The cash gate revenue 
was translated into riders by using an average fare derived 
from the sampling program. The sampling program provided 
information on the number of persons passing through the 
collector's booth turnstile or through the non-turnstile 

gates at rapid transit stations; the type of fare paid (full 
cash, prepaid pass or reduced fare); and the fare box revenue. 
Prepaid pass use was estimated from the turnstile passmeter 
readings and the sampling program. 


These methods and the results of the analysis are explained 
more fully in the technical appendix to this memo. ~~ 


November Ridership Levels 


The number of unlinked surface and rapid transit trips 
in November 1981 are provided in Table 1. The ridership 
profiles, average fares and uses/pass for unlinked trips are 
also provided. An unlinked surface trip is defined as a trip 
made using only one surface vehicle. An unlinked rapid 
transit trip is defined as a trip made on the rapid transit 
system, including the underground portion of the Green Line 
and can include transfers from one transit line to another. 
Tnese figures are compared with the number of unlinked trips 
tor November 1980 as follows: 


NOS ea 5 Nov. ' 80 % Change 
Unlinked rapid transit 310,100* 360,300 =L3VS4 
trips/average weekday 
Unlinked surface trips/: 422,100 507,000 -16.73 
average weekday 
TOTAL PaeyeU0 867,300 -15.6% 


*Includes 4,400 previously uncounted DRTX trips. 
Ss 


The total loss in unlinked trips is approximately 16 percent. 


An estimate of the number of linked trips was made using ~ 

the ratio of rapid transit only, Surface only, and transter 
trips from the 1978 Wilbur Smith Systemwide Survey as a base 
and adjusting it for service cuts and tare increases institutec 
since then. The results are shown as follows: 
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Appendix E 


TABLE E-1l 


DISTRIBUTION OF UNLINKED TRIPS BY FARE PAYMENT 
(November 1981) 


Unlinked Unlinked 
Rapid Transit Only Surface Only 
Adult - cash 438.5% 39.6% 
- prepaid pass PALA Pape: 30,. /% 
E & H - half fare 3.8% 5.3% 

- free TTsLs 6.3% 
Students ~ 5.8% 12.23% 
Other free - authorized* ee 5.4% 

- unauthorized 0.43% 0.5% 
Total trips/average weekday SLMS prgil! Oa, 4225-100 
Uses/prepaid pass/month 44** eat 
Average fare 60.0 cents 39.6 cents 


Source: Survey of November 1981 Ridership. 


*Includes free trips in outbound direction surface Green Line. 

**The uses per prepaid pass per month is not measured 
directly but rather has been derived from information on 
daily pass usage gathered from a sample of bus routes and 
rapid transit stations. Due to the estimation procedure, the 
values presented have a lower level of reliability than the 
other numbers presented, and care should be taken if used outs 
side the context of this analysis. 


A 1 fe be ue 


Number of Trips/ 


Average Weekday Average 
Mode (Nov. 1981) Proportion Fare 
Rapid transit 137,997 27% 60.0 cents 
only 
Combined rapid 194,218 38% 98.9 cents 
transit and ; 
surface trips 
Surface only LS 7eoo 353 45.5 cents 
TOTAL system 22a9 LOG 100% 69.7 cents 


An estimate of the number of linked trips/average weekday 
in November 1980 shows that a loss of approximately 90,200 tr 
Or 15.0 percent of the trips occurred, as follows: 


Number of Trips/ 
Average Weekday : 
Mode (Nov. 1980) Percent Change .(1980-19381) 


Rapid transit 156,300 -11.7% 
only 
Combined rapid 234,500 thTPi23% 


transit and 
surface trips 


Surface only 210,500 -15.0% 
TOTAL system 601, 300 -15.03% 


The ridership profiles are shown in Table 2. The greatest 
loss in trips was seen in the number of adults paying full cash 
fares. The largest increases were in the number of elderly 
riders and in the number of prepaid pass users. The dis tribu~ 
tion of riders by type of mode are presented in the appendix* 
however, these distributions are made with less certainty andy 
therefore, care should be taken when using figures concerning 
the subcategories of users. 


* . 


BGT cern oC, l.r.ss Lech. Report +o9 
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TABLE ~E-2 


DISTRIBUTION OF RIDERS BY FARE MIX 
AVERAGE WEEKDAY (IN 000's) 


November 1981 November 1980 
( 


+ of Riders (3%) 4 of Riders (3%) % Change 


Adult ~- cash 209.6 (41.0%) 321.1.4(53-4%) -34.7% 
- prepaid pass 174.8 4434e 25) Le te ieee ee) +15.4% 
E & H - half fare 22. On (ae) RSW Le Ti 3, +35y. 8% 
- free 40.8) () S08) 
Students 45-0) (@ccep SOS Gt Saat -24.,4% 
Other free - authorized 62:9) (Sees) 2200) Gade) -17.4% 
- unauthorized FA Sa OE) 
TOTAL Sle Los 601.3(100.0$%) -15.0% 
Average fare 69.7 cents/trip 43.5 cents/trip 


Source :*Gs)s..o8 
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In an attempt to determine the cause of the reduction 
in ridership, two major changes on the MBTA are cited: 
1) the fare increase implemented in August 1981, and 2) the 
service reductions initiated in April 1981. In addition, 
it has been estimated that the bus replacement program on the 
Mattapan High Speed Trolley Line has caused a drop in ridership. 
Of the 90,200 fewer trips made on an average weekday than in 
1980, CTPS estimates that 32,000 were lost due to service cuts 
(5.3 percent). The MBTA estimates that 4,500 (0.2 percent) 
of the lost,trips were due to the bus replacement program. 
This, therefore, implies that the loss due to the fare 
increase was approximately 56,700 trips per average weekday 
(9.4 percent loss from November 1980). 


Ridership figures have been adjusted since the publication 
of the Draft Environmental Impact Report, published in April 
1982, to reflect better estimates of the ridership loss due 
to the DRTX Project. The following memo (Part II) shows the 
revised estimate of ridership loss due to the DRTX project. 

The revised estimate is 1,500 trips lost (down from 5000). 
Nine hundred additional trips were not counted for a total 
of 4,400 one-way trips. 
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- tA% Files 


From: +~Alan H. Castaline j 
Date: June 9, 1982 


Re: Ridership Loss Attributed to the DRTX Project 
(Revised 7/1/82) 


The DRTX Project was a track and tunnel reconstruction program f 
the Mattapan High Speed Line and the Dorchester Branch of the Re 
Line. During the approximate seven month duration of the DRT PF. 
gram, from June 1981 to January 1982, a bus replacement service | 
provided. The replacement Service was designed to carry about 7 
80 percent of the Dorchester RTL commuters. The March 9, 1982 D. 
Report orepared by CTPS entitled "MBTA Fare Study - Estimate of 
November Ridership" uses a previous crude estimate of 5,000 trip 
lost due to the DRTX Project.. 


The following presents an analysis to refine the previous estima 
for the number of trips lost due to the DRTX Project. For the @ 
poses of this analysis, the DRTX ridership loss is divided into 
categories: (1) Passenger trips not counted by the November 198 
Fare Survey, and (2) Passenger trips not made. 


I. Passencer Trips Not Counted - Given the approach selected fo 
November Fare Survey and the methods used for estimating ridersh 
local travel between Dorchester Branch RTL Stations (between Ash 
and Andrew) were not recorded. Local trips were not observed by 
survey because these passengers neither entered through a RTL tu 
stile or contributed revenue to the surface receipts. 


As shown in Table 1, historically there have been about 2,290 l¢ 
round trips made daily between Dorchester stations on the Red Ll 
However, it is acknowledged that the approach used to derive thi 
timate does not account for a number of factors including: 


© Ridership growth since 1978. 


o Loss in ridershin due to service cuts, the 1980 RTL fare incre 
and the 1981 bus fare increase. 


© The influence of linking with RTL feeder bus service. 


© New local ridership due to high frequency of service offered t 
replacement bus along Dorchester Avenue. 


In total, the above is assumed to have no impact on the ridershi 
estimate for local travel, and therefore, it is estimated that @ 
RTL round trips were not recorded by the November 1981 Survey. 


‘ 
TRS - 118 _ i 


femo to Files 


from Alan H. Castaline 


— Pee 


29e: Ridership Loss Attributed to the DRTX Project 


[I. Passenger Trips Not 


Made - The CTPS draft report of March 9, 1982 


cen eee eer eer NET Rs 

assumed that 5,000 one-way trips were lost due to the DRTX Project. 
Table 2 presents a comparison of the boardings on the Dorchester Branch 
sefore (November 1980) and during (November 1981) the DRTX Project. It 


is now conservatively estimated that 750 daily roun 


trips were not mad 


3Zue to the inconvenience experienced by the Dorchester Red Line passen=- 


gers. 


served by the November 1981 Survey. 


mit. 


This is in addition to the estimated 2,200 round trips not ob- 


Summary - Two adjustments to the conclusions presented by the 


CTPS memo of March 9, 1982, "MBTA Fare Study - Estimate of November 
Ridership," are required as shown in the following table: 


Total Ridersnip Loss 


Service 


Total 1981 Ridership 


Total 1980 Ridership 


The revised estimates re 
to the DRTX ridership an 
other adjustments in the Sa. 


AHC/wmh 
Attachment 


Existing 
Estimate 
94,600 (15.73) 
32,000) “(Sac 

5,000 (0.83%) 
57,600 (9.6%) 
506,700 
601,300 


Revised 
90,200 (15.0%) 
32,000 (5.33%) 

1,500 (0.2%) 
56,700 (9.43%) 
511,100 
601,300 


ect revisions associated with the refinement 
a do not necessarily preclude the need for 


culations for the estimated daily rider- 
ship volumes for either 1980 and 1981. 


Lelie 74 Cok teca 


Alan H. Castaline 
Acting Chief Service Planning Officer 


ee Se 
Table lL 
DRTX Ridership Analysis 


"Dassenger Trips Not Counted" 


Boardings 
Inbound Outbound* Total 
Andrew 376 806 4,282 
Columbia Seeus 856 4,071 
Savin Hill 7365 249 1,614 
Fields Corner 4,022 434 4,445 
Shawmut EL 26 1,136 
Ashmont 9,359 0 9,359 
Zaipoeo Li pathy 24,907 
Inbound 
Alighting* 2760805 2,608 
Downtown 
Travel 19,928 
Local -trips 
(one way) 4,979 
Bst. “Souci 
_ Shore O/D's 590 
Est DRIX 
Local trips 4,389 


*Outbound Boardings and Inbound Alightings represent 

local travel. It is assumed that 33 percent of the loca. 

trips through Andrew Station originate or are destined & 

the South Shore. Given the methods of sampling and esti 

mating ridership used, the local DPTX trips were not re= 

flected in the November 81 Fare Survey. 

**See Table 1-A 

Source: Tabulation of Station Boardings and Alightings 
from 1978 RTL Comprehensive Survey performed by 
Wilbur Smith and Associates and prepared by CTF 
for the MBTA. 


Andrew 
Columbia 
Savin Hill 
Fields Corner 
Shawmut 
Ashmont 


Totals 


Source: 


Table 1-A 


DRTX Ridership Analysis 


Alightings 


Same as Table l 


“Passenger Trips Not Counted" 


Inbound Outbound 
964 3,661 
837 3,394 
oly i 1,426 
470 4,144 

65 1,204 
0 9,614 
2,608 22,443 


= 


Table 2 


DRTX Ridership Analysis 


"Dassenger Trips Not Made" 


Ashmont 
Shawmut 
Fields Corner 
Savin Hill 
Columbia. 
Andrew 


Subtotal 
No. Quincy 


Total 


Local Trips 


November 19830 


November 1981 


Total Loss “DRIX* 


(unadjusted) 


Total Loss "“DRTX" 


CTPS, 


767 


Nov 1980* Nov 1981* 
£0,220 
1,687 
5,244 
~L,o42 
4530 2,667 
4,312 13,449 
27,943 16,116 
4,5754 ‘oul ad 
(327,599 25:7 ei 
4,389 
29,686 
Be. 7 Oot 
29,686 
Oa: 
600 Less B.A.T. Passengers to 
Braintre 
2 aA 
1,260 Less loss due to Fare Ing 
Lets: 
384 Less estimated transfer & 


other services (assumed 3 
Passenger round trips not 
made due to DRTX Projects 


*Source: MBTA RTL 210 reports and "MBTA Fare Study” by 


**Source: S3rockton Area Transit . 


***Assumed fare elasticity of .15, with a weighted avs 
fare increase experienced by the DRTX riders on Augu 


1982, of approximately 30 percent. 


| 


APPENDIX 


Appendix 
Appendix 


Appendix 
Appendix 


Appendix 


Appendix 


Appendix 
Appendix 
Appendix 
Appendix 
Appendix 


© 
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Air Quality Standards and Attainment 
Estimation Procedure of Transit Diver- 
Sions to Other Modes 

Queuing Analysis 

The Energy Consequences of Traffic 
Congestion 

The Marginal Energy Consequences of 
Changes in Revenue Milage 

Emission Factors for Hydrocarbon 
Compounds, Carbon Monoxide, and Oxides 
of Nitrogen 

Calculation of Lead Emissions 

CO Hot Spot Analysis- Parameters 
Estimation of VMT Growth 

Annual and Monthly Vehicle Counts 

Memo on Energy Efficiency Changes 


OT 


p.405 


p.415 
p.423 


p.431 


p. 433 


~ 435 
~ 437 
441 
443 
447 
~ 455 
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Appendix F-1 


Air Quality Standards and Current Attainment 
Levels 


Ozone 


The primary standard (to protect health) is 0.12 ppm for a 
one-hour period. 


To be in attainment, the average number of days per year 
greater than this value must be less than or equal to 1 when 
averaged over 3 years. 


The secondary standard (to protect vegetation & materials) = 
0.12 ppm. 


Carbon Monoxide 


The primary standard 9 ppm averaged over an 8-hour period 


= 35 ppm averaged over a l-hour period 


To be in attainment, these levels are not to be exceeded more 
than once/year. 


The secondary standard = same as primary. 


Arr QUALITY STANDARDS AND ATTAINMENT 


1980 
MAX 


# “of 
OBS’. 


2nd } Of 1980 
MAX OBS. MAX MAX 


| : E 


NOTES: *When total observations are less than 2,000, the 
Sample cannot be guaranteed to contain the 
actual maximum concentration value for the ozone 
season. An observation is a single hourly 
reading at a site; 100% data capture during the 
4/1 to 10/31 ozone season represents 5,136 
observations at each monitor. 


| MUNICIPALITY 


BOSTON 


BOSTON 


MEDFORD 


SOMERVILLE 


WATERTOWN 


*AMontiorsinvonerationug, tory 740 
*AMONVCOL iN, Operation sA/ eto S70 


SOURCE: DEQE 


AMBIENT OZONE DATA SUMMARY (1980-1981) 


TABLE & 


(LSET-G8ET) AYdVWWAS Viv SCIXONO|] Noduv) LNA aby 


aO0aq *aounos 


0€/9 03 T/T uoTtzeredoO UT 109 TUOW 
TE/ZT 92 T/OT uotjzerzedo ut 104 TUOW 
TE/ZT 02 T/L uotzerzsedo ut 104 TUOW 

0€/9 O23 T/T uotzeIr9edo ut 104 TUOW 


e62Q20T 


*suotTzeAresqo ATanoy 09L‘g SzUeSerderT potized yeyQ butanp 

eangdeds ezep zgo00T {aeehA |ayQ ynoYybnosrzyR peQoeT[OO erie ejep sptxouoU UuoqieD 

°3qTS e& We Hutpesa ATAnoy eTHhuts e ST UOT IRA 

-Iosqo uy ‘*aeaK oy AOZJ SNTeA uoTRZeAQUSeOUOD wWHUTXeu TeNn_oe sy spnNnToUT oF 
peequerzenb aq youueos aetTdwes 9y3 ‘000‘F UeYUQ SSOET eAe SUOTRIeAASSGO [e2}IOF USUMy *OLON 


L NMOLUSLWM 

ATIIAYAWOS 

| ZT pxL6Pe quodaaw 
EL o*x 0072 NOLSOd 

G NOLSO 

mi ZT NOLSO 

OT vt. 9T aS aa NOLSO® 


YH 8 | YH 8} YH T sdo YH 8 | YH 8 SdO ALIIVdIOINOW 
XVW XVW XVW JO # XVW XVW 
pugd puc pug 
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UNITS: UG/M3 


# of 


MUNICIPALITY OBS. MEAN 
BOSTON 5186 40 
BOSTON 2333%a 

BOSTON 2029*b 30 
SOMERVILLE 346%*C 30 


2182*d 


WATERTOWN 


NOTE: *When total observations are less than 4,000, sample size is 
insufficient to represent sound data results. An observatior 
is the number of hourly readings taken at a site. 


NMOC and NOx emission densities - MAPC Region, 1980. (in kg/hr/km2) 


Monitor in operation 1/1 to 4/30. 
Monitor in operation 7/1 to 12/31. 
Monitor in operation 10/1 to 12/31. 
Monitor in operation 6/1 to 9/30. 


mao DM 


SOURCE: DEQE 


AMBIENT {l1TROGEN Diroxipe Data Summary (1980-1981) 


Ne SA ee - _ 
q -4]1- 


Point Source | Area Source | Mobile Source Total 


(kg/day) 
- 1980 569552 1275549 157,080 3415182 
29,879 117,596 62,396 214,392 


~47% -8% -603 -373 


NOx ee 
- 1980 eo 9 Ou 86,079 2027264 412,295 
- 1987* UEC Ree Er Ae 93,420 168,635 376 p220 


-8% +9% -173% =2% 


@ Mobile source inventory: based on seasonally adjusted DVMT, 
and on emission factors (from 
Mobile-2) 


e Bulk of projected highway vehicle emission reductions: due to 
FMVECP and the Mass. I&M Program rogram which goes into effect on 
AQtu., Ly 1903. 


Point Source | Area Source | Mobile Source Total 


CO (g/day) 
1980 15,598 40,494 1,643,433 1,699,525 


- 1987 15,228 40,415 844,377 940,021 


2s “inet -46% -45% 


@® For mobile sources, emissions of CO were calculated in the same 
way as for NMOC & NOx. However, CO assumes winter conditions. 


*Shows impacts of existing DEQE Regulations, FMVECP and the Mass. 
T&M Plan. 


CURRENT AND ATTAINMENT LEVELS 
For SELECTED INDICATOR ?OLLUTANTS Thatitee Bont 
(METROPOLITAN BosTON FEGION) 


wl. oe 


Through I&M implementations, the following reductions are 
anticipated for the Metropolitan Boston region: 
(in kg/day for all Mobile Sources) 


L983 
NMOC 
NO* [SM Meera UE 37200 
= -2.83% 
With I&M: 110,000 
CO 
No LaM” =: ee l74907000 
= -4,3% 
With I&M: 1,426,000 
1984 
NMOC 
NO TeM “se 2477900 
= -20% 
With I&M: 60,200 
co 
NOL M Ieee el 201000 
= -28% 


With I&M: 924,000 


Mass, 1&8! Program 


Non-methane HC - 191.3 tons/yr. = 631.1 kg/day 


(or NMOC) 

Exhaust CO - 2,929.2 tons/yr. = 9,633.0 kg/day 
Exhaust NOx - 242.6 tons/yr. = 800.3 kg/day 
Lead - 4.7 tons/yr. = 15.5 kg/day 


PEGIONAL ENISSION INCREASES Due To FARE INCREASES 
in Kr1Lograns Per Day FoR COMPARISON 


TABLE [-6 


ie 


mY 
Wis 


cttiiens. ie ok Dae Pek oe 
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APPENDIX F = 2 Estimation Procedure of Transit 
Zea Diversions to Other Modes. 


F-2 DIVERSION ANALYSIS* 


The effects of the August 1981 fare increase, together with the 
ridership changes due to the 1980 fare increase, are expected 
to be a net decrease in daily passenger trips of approximately 
85,000. This figure represents 42,500 round trips, of which 


Sela 24,000 (57%) are peak trips and 18,500 (43%) are off- 
peak. 


Under the assumption that trips from the same area would exhibit 
Similar behavior, the diverted trips have been disaggregated 
based on their assumed origins. The trips were divided into 
those made within the downtown, those made within the core, 
excluding the downtown, and those core-bound trips Originating 
Outside the core. The core area is defined as East Boston, 
Charlestown, Chelsea, Everett, Somerville, Cambridge, Brighton, 
part of Brookline, Roxbury, North Dorchester, and South Boston. 
The distribution of trips in each category is taken from the 
1977 Program for Mass Transit (PMT). 


Diverted trips were allocated to the core and corridors based 

on the percent of total existing transit trips that originate in 
eacn area. The only exception was that the diverted trips were 
skewed somewhat toward the downtown-to-downtown and core-to-core 
trips to reflect the assumption that a higher percentage of short 
trips than long trips will be lost. (See Table F-?7.) 


Within each geographic category, the diverted transit trips then 
had to be assigned to alternate modes or trip-making behaviors. 
The alternatives included: taxi, automobile, commuter rail, 
private bus, walk/bike, other destination, and no trip. The 
percent of the travel in each category assigned to each mode is 
based largely on the relative accessibility of the alternative 
modes. Trip purposes, average trip lengths, automobile owner- 
Ship, and other factors were also considered. (See Table F-8.) 


Three modes needed to be considered in the calculation of new 

VMT. These are automobile, taxi, and “other destination". All 
trips assigned to the "other destination" category are assumed | 

to be made by automobile. Combining the mode split for diversions 
with the number of diverted trips yields a breakdown of See ATS 
passenger trips by automobile for eacn area. (See Table F-~..) 


In order to convert these trips into VMT, trip lengths and vehicle 
occupancies must be diverted. Automobile occupancies were 
assumed to be 2.3 and 1.6 for peak and off-peak, respectively. 


*Discussion from CTPS memorandum prepared by Katrina Kalish, 
"“Rstimates of Diversions of Transit Users to Other Modes, 


February 15, 1982. 


-416- 


Appendix F-2 


GEOGRAPHIC DISTRIBUTION OF LOST TRIPS 


Percent of Percent of Number of 

Total Lost Trips Lost Trips 
North Shore iheds 6.7 5700 
North Lie 4.0 ey 8600 
Northwest LO. 4 9.0 7600 
West LESS iO ed 8600 
Southwest Orne : wh 7600 
South Shore RS) L5 23 13300 
Within Downtown = pes 16.4 14000 
Within Core 2301 235) 19600 
100% 100% 85000 


Source: C.T.P.S. Memorandum, Estimate of Diversion of Transit Us 
to Other MOdes Due to the 1981 MBTA Fare Increase. Feb.1l 
1982. 


GEOGRAPHIC DISTRIBUTION OF LOST TRIPS 


North Shore 
North 
Northwest 

West 

Southwest 
South Shore 
Within Downtown 


Within Core 


‘ ; ¢ 
Source:C.T.P.S. Memo, Estimate of Diversion oO : 
to Other Modes due to the 1981 MBTA Fare Increase, 


Pye 


DIVERSIONS TO OTHER MODES FROM TRANSIT 


Ho. Trip 


10 
19 
LO 
10 
10 
10 
29 
20 


(Rows total to 100.0) 


Other 
Dest. 


ied 
LS 


1 5os 


aad 


Walk/ 
Bike 


woion uu Ww 


in 


i 
15 


Private 
Bus 


DIVERSIONS TO OTHER MODES FROM TRANSIT 


Comm. 
Rail 


La 
15 
15 
10 


Transit Users 


Feb. L5i, 
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Downtown trips - 2 miles (based on average taxi trip length) 
Core trips - 2 miles 

Regional Home Based Work trips - 13.4 miles 

Regional Non-work trips - 8.46 miles 

The following calculations were used to remove the influence of 


downtown and core trips on the regional Home Based Work and Non- 
work trip lengths: 


PMTSPripavistripution GBD CO’ -GCBD eee 
Core to! Core 16.9% 
Corrrdon torcore 80.93% 


Corridor Home Based Work Trip Lengths 


Regional components (trip length x percent of region) 


C.022° X02) "+R 169 Ux BO ecara) = 13.4imiles 
. 809L = 12.5 miles 
L = 15 55mLLles 


Corridor Non-Work Trip Lengths 


C3022 x22) (169 exes er (S00 se) = 8.46 miles 
-809L = 7.6 miles 
L = 9.4 miles 


A Summary oF TRIP LENGTH AssumpTions U'sep 


TABLE F 
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This reflects the belief that most commuters who leave the transit 
system because of a fare increase will not drive alone. Trips 

by car to other destinations were assumed to have occupancy sanee 
of 1.6, while taxis were assigned a single passenger each. ZOTC 
has established a carpool occupancy rate of 2.5 persons (Analysis 


of Transportation of Massachusetts Third Party Vanpool Progr 
August 1980). Y P gram, 


One-way trip lengths were based on area of origin, time of day 
(peak or off-peak), type of tripmaker (student or other), and 
destination (core or other). Trips within downtown were assumed 
to have an average trip length of two miles; the Transportation 
Element of the State Implementation Plan (TE/SIP) cited this 
as the average length of downtown taxi trips. "Within Core" trips 
were estimated to have an average length of five miles based on 
an average distance from the outer core areas to the downtown. 
Several trip lengths were used for trips from the corridors to the 
core. These were based on regional trip lengths cited in the 
TESIP, adjusted by using two- and five-mile averages for those 
rips within the region that occurred within the core and the 
downtown. For instance, the regional home-based work trip length 
was 13.4 miles; weighting this using two and five miles for down- 
town and core trips leaves a corridor-to-core trip length of 
15.5 miles. Off-peak trips by automobile and both peak and off- 
peak trips to other destinations had estimated trip lengths of 
9.4 miles. The figures were adjusted for students and children 
who were assumed to make shorter trips averaging three miles based 
on likely schoolbound trip lengths. 


Based on the estimated number of diverted trips, the mode splits, 
the trip lengths, and the vehicle occupancies, the increases in 
daily VMT are predicted and displayed in Table Skretd tarcdcF aie. 


The net result is thus an additional 230,100 daily VMT or approxi- 
mately 69.0 million VMT annually. This represents an increase of 
roughly 0.5 percent of regional daily VMT. 


Sources: Trip Purposes: EOTC Staff Report #1, Transportation Needs- 
Transportation Services, Section IV "Demographic and Travel 
Characteristics." ; 

Auto Ownership: EOTC Staff Report my  Sectiog tt rope 
ulation Characterisitcs" ; 

Trip Length: 1978 TE/Sip, Appendix E. 
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‘5.3 QUEUING ANALYSIS 


It has been assumed that the MBTA fare increase will cause auto- 
mobile use to increase. Additional volumes of traffic on the 


radial highways into Boston would, i 
, in turn, cause queve le I 
to increase. fi a ae 


This section takes up the question of estimating increased queue 
lengths for AM and PM peak trips, respectively, to and from the 
Boston central area. Further, this section will examine the 
resulting energy and fuel consumption consequences. of congestion. 
For this purpose, an expressway queuing model developed recently 
by CTPS will be used. The model predicts AM inbound and PM 
outbound queuing delays on express highway facilities based on 
daily traffic volumes relative to capacities at bottleneck points. 
The delay curves developed and used in the model for AM and PM 
peaks are shown in Figure F-1 and Figure F-2 As seen in the 
figures, bottleneck delays begin for both AM and PM peaks when 
daily traffic volumes at bottleneck points approach eight to ten 
times hourly capacity. During the morning peak period, delays 
increase at a rate of 1.25 minutes for every increase in daily 
traffic equal to hourly bottleneck capacity. During the evening 
peak, delays increase twice as quickly, increasing at a rate of 
2.50 minutes for every increase in daily traffic equal to hourly 
bottleneck capacity. 


In order to apply the curves of Figures F-1 and F-2. in estimating 
increased queue lengths, increased automobile trips have been 
estimated by corridor and assigned to facilities as shown in. 
Table F-13) The actual delay calculations are shown in Table F-14 
for the AM peak and in Table F-15 for the PM peak. It was 
estimated that the average maximum delay is measured based on the 
queue speed and length of time to traverse bottlenecks versus 

the normal free-flow speed required to traverse the same distance. 
(Figured on the basis of time/mile at zero volume speed.) As 
shown in the tables, average delays increase about one-quarter 
minute during the AM peak and about one-half minute during the 

PM peak. These delay increases apply to all vehicles on the 
radial routes, not just the new ones. Figure F-3 shows calcula- 
tions for both delay-based and acceleration/deceleration-based 
modeling of total increase in gasoline use through queuing delays. 


Queue length changes range from 35 feet to about one-half mile. 

The larger changes in queue lengths shown for Storrow Drive and 

the Southeast Expressway are not due to extraordinary traffic , 
changes, but to the fact that these facilities do not have explicit 
queues. For example, the Southeast Expressway is not technically 

a queue but a stop-and-go level-of-service "“F" roadway. Since 
these two roadways have base case speeds which are faster, ae 

takes more distance to generate a given amount ot delay increase. 


The actual procedure used in calculating delay and queue increases 
is as follows. (Refer to Tables F-14 and F-15) 


Line l: Hourly Bottleneck Capacity. Hourly capacity at 
bottleneck point; estimated. to be 10 times the 


hourly capacity at a given service level. 
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Rte, 
8 Rte 1A SW8. rd 


1-93 S.B. No. 2 8 


Average Maximum A.M. Delay (Minutes) 


Storrow Or. &.8. 


Mass. Pike E£.B. 
~ 1-93 S.B. No.1 


4 5 6 : 8 ) 10 1 12 13 14 15 


Daily Trattic Volume as a Multiple of Hourly Capacity at Bottleneck 


S.E. Expy. - Artery N.B. @ 


: Mass. Pike £.B.-Artery N.B. 


@ Rte. 1A S 


Storrow Or, E.B.g 


1-93 - Artery SB. 


Average Maximum P.M. Delay (Minutes) 


2 
Mass. Pike W.B. : Storrow Or. W.B. 


7 1-93 NB. 
s 5 6°. 7 8 B) 10 1! 12 13 14 1S 


Daily Traffic Volume as a Multiple of Hourly Capacity at Bottleneck 


DAILY TRAFFIC VOLUME AS A MULTIPLE OF HOURLY CAPACITY 


AT BOTTLENECK VS. AVERAGE MAXIMUM PM. PEAK DELAY 


grt fo Nod 


(Delay-based) 


-6 gallons/hour used idling 


AM .0025 gallons used every 155 seconds 
0025 x 270,614 = 677 gallons/morning peak 


PM .005 gallons every 30 seconds 
005 x 259,380 = 1,297 gallons/evening peak 


1,974 gallons/day x 260 = 513,240 gallon/yr. 
(workdays/year) 


513,240 11% increase over 4.7 million gallons/year 


OS 
———ooooooooeoeeoeeeeeeeeooooaoo=eeeeeeeSeOSXsOWh ’ Ph oO ae 


(Acceleration/Deceleration-based) 
30-10-30 cycle 0035 
45-14-45 cycle .005 
(average of zero volume speed - average queue speed - 
average zero volume speed) 
AM .005 x 270,614 = 1,353 
PM .005 x 259,380 LV 2oe 


2,650 gallons/day 


2,650 gpd x 260 = 689,000 gallons/year 
(workdays/year) 


689,000 15% increase over 4.7 million gallons/year 


FIGURE 
F-3 


ESTIMATION OF INCREASED GASOLINE 
CONSUMPTION THROUGH QUEUING DELAYS 


oO west ee - 
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Origin Number Assigned Route 
East Boston 100 Sumner Tunnel 
Chelsea 120 Rte. 1, Tobin Bridge 
Cambridge 380 Storrow Drive (Memorial Dr.) 
Brighton 270 Storrow Drive (Memorial Dr.) 
No. Dorchester 90 Southeast Expressway 
North Shore 1,370 80% Rte. 1, 20% Sumner Tunnel 
North 2,210 l-93 
Northwest ge FAS 50% I-93, 50% Storrow Drive 
West 2,210 Mass Pike 
Southwest 1,580 50% Mass Pike, 50% S.E. Expressway 
South Shore 3,780 Southeast Expressway 
I-93 272 Uateob oO = 3,195 
Rte. l 1203+ 8) .00 = 1,220 
Sumner 100 + 270 = 370 
S.E. Expressway 90 + 790 + 3,730 es Ok ie ns Cael 
Mass Pike pyrite, o> FAS)s) = 3,000 —> 3,160 


Storrow Drive 380 + 270 + 985 = 1,635 — 1,070 


Modifications due to congestion 


S.E. Expressway: divert 1010 to arterials 

Mass Pike: accept 160 from Storrow Drive 

Storrow Drive: divert 10% (1,601) to Mass Pike and 25% (405) to Memorial 
Drive 


ESTIMATED AND ASSIGNED ADDITIONAL INBOUND 


AUTOMOBILES RESULTING FROM MBTA Fare INCREASE. 


) 


Ke) 


Hourly Bottleneck 
Capacity~ 


Base Case AWDT 
Base Case Daily 
Volume, Hourly 


Capacity 


Base Avg. Max. 
Delay 


Daily Traffic 
Iacrease 


New AWDT 
New DV + HC 
Change OV + HC 


Change in Average 
Max. Delay? 


1/2 4 Avg. Max. 
Delay- 


Zero Volume Speed 
Time/Mile at Z.V.S. 
Avg. Queue Speed 
Queue Time Per Mile 


A Time/Mile in 
Queues 


& Miles of Queue 
4 Feet of Queue 


Base Case “4-Hour 
Trarlic 


Central 
Artery 
to 

I-93 & 


REGoCL 


2,800 


42,619 


1.200 


Loe 


Rr 


Storrow 


2,200 


V8 min. 


Callahan 
Tunnel 


3,100 


in other 
Queues 


370 


Southeast 


Expressway 


8,000 


74,479 


9.31 


Varies 


1.091 


1 sefined as 10 times hourly capacity at bottleneck point. 


a 
“sased on 25.0 minutes added delay per 1.0 increase in V/C 


Jgased on 62%/33% split on Rte. 1 and I-93 assumed Traffic 


Storrow Drive. 


4s elow threshold rate for delay increases. 


. >Assuming average delay is cne-nalf average maximum delay. 


Fypressway QueuING Impacts oF 1981 MBIA FARE 
IncREASE -- AM PEAK PERIOD 


Mass Storrow 
Turnpike Qrive 
8,400 3,400 


Seee 9.24 
— v2 min. 
3,160 1,079 


47,031 32,489 


$.71 9.56 
0.338 0.31 
-=4 0.74 
-- 9.39 
$5 40 
1.091 1.500 
55 25 
1.091 2.400 
= .900 
= $33 
oo 2.288 
16,2580 10,375 


(Delay Medel 3C). 


from Central Artery & 
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tv 


ws 


10 


Central 
Artery 
to 
I-93 & 
Rte. 1 
Hourly 3o0ttleneck 2,800 
Capacity? 
Base Case AWDT 42,619 
Base Case Daily Lowes 
Volume, Hourly 
Capacity 
Base Avg. Max. 174 min. 
Delay 
Daily Traffic 2,7407 
Increase 
New AWDT 45,3389 
New DV + HC 16.20 
Change DV + HC 0.98 
Change in Average 2445 
Max. Delay< 
1/2 & Avg. Max. shes 
Delay> 
Zaro Volume Speed 50 
Time/Mile at Z.V.S. eod 
Avg. Queue Speed 10 
Queue Time Per Mile 2.900 
4 Time/Mile in 4.300 
Queues 
A Miles of Queue 0.254 
4 Feet of Queue 1.342 
Base Case “4-Hour LE o25 


Traffic 
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Storrow 
Drive 
to 
I-93 & Callanan 
Rte. 1 Tunnel 
2,200 3,100 
25,960 41,034 
11.80 13.24 
in other 
v84 min. queues 
1,6753 370 
27,635 41,404 
2a50 Loo 
0.78 eke 
1.90 0.44 
0.95 Oisie 2. 
40 40 
1.500 1.500 
5 5 
12.000 12.000 
10.500 10.500 
0.305 0.021 
478 TLD 
8,080 10,495 


Southeast 


Expressway 


8,000 


74,479 


9.31 


Varies 


3,655 


78,134 
Olid: 


0.46 


ay , ; : F i 
Defined as 10 times hourly capacity at bottleneck point. 


2aased on 25.0 minutes added delay per 1.0 increase in V/C (Delay Model 3G). 


Mass. 


Turnoike 


8,400 


3,160 


47,031 


Sree 


Storrow 
Drive 


3,400 


31,416 


9.24 


w2 Min. 


3 ; y oe 
Based on 62%/33% split on Rte. 1 and I-93 assumed Tratiic from Cantral Artery 4& 


Storrow Drive. 


4se10w chresnold rate for delay increases. 


7s suming average delay is one-half average maximum delay. 


EypresswAY QuEUING IMPACTS OF 1981 MBTA Fare 


INCREASE -~ PM Peak PERIOD 


Line 


Line 


Line 


Line 


Line 


Line 


Line 


Line 


ne 


i ie 


14 


as) 


Rey to Table 15 


Base Case AWDT. Actual daily volume at bottleneck 
point before fare increase. 


Base Case Daily Volume Divided by Hourlv Capacity. 
Line 1 divided by Line 2. 


Base Case Average Maximum Delay. From Figure l and 


Figure 2, from values of daily volume divided by 
hourly bottleneck capacity. 


Daily Traffic Increase. From Table 5. 
New AWDT. Line 2 plus Line 5. 


New Daily Traffic Divided by Hourly Capacity. Line 
6 divided by Line l. 


4 Daily Traffic Divided by Hourly Capacity. Line 7 


Minus Line 3. 


4 Average Maximum Delay. Line 8 multiplied by 1.25 
for AM peak; 2.50 for PM peak. 


One-Half A Average Maximum Delay. Line 9 divided 
by two. Assumes that the average vehicle during the 
peak period encounters one-half the average maximum 
delay. 


Zero Volume Speed. Speed of the relevant section 
of highway when conditions are uncongested. Source: 
CTPS Speed Runs. 


Time Per Mile at Zero Volume Speed. Time taken by 
a vehicle to traverse a mile of the relevant section 
of highway with uncongested conditions: 


} 


Zero Volume Speed x 60) 


( 


Average Queue Sveed. Typical speed on the relevant 
Section of highway under conditions of queuing. 


Source: CTPS Speed Runs. 


Queue Time Per Mile. Time taken by a vehicle £o 
traverse a mile of the relevant section of highway 
under queued conditions: 


( x 60) 


Queue Speed 


A Time Per Mile in Queue. Line 14 minus Line 12. 
ER ci SS hl ol 
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Line 16: A Miles of Queue. The number of miles of queue 
necessary to increase delay by the amount shown on 
Line 10. Line 10 divided by Line 15. 


Line 17: A Feet of Queve. Line 16 times 5,280. 


Line 18: Base Case Four-Hour Traffic. From MDPW traffic 
counts. 


From Tables F-14 and F-15, the increased queue lengths of Line 
16 and 17 may be applied to the peak period vehicles of Line 18 
calculate energy/air quality changes, using changes in vehicle 
speeds from those of Line 11 to those of Line 13. 
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F-4 THE ENERGY CONSEQUENCES OF TRAFFIC CONGESTION 
_—_ EEL CONGESTION 


Traffic congestion will increase the Original yearl 

motor fuel consumption (caused by the ee ‘eae aes Ay ia (oo 
15%(see Figure F-3). Assuming each car underqoes an additional 15- 
second delay in the peak AM and a 30-second delay in the peak PM, 
gasoline consumption, based on a rate of .6 gallons/hour used idling, * 
would increase by 677 gallons each morning and 1,297 gallons 

each evening. Of course, the assumption here is that the 

respective delays are accounted for in vehicle idling. Based on 


a 260-day work year, another 513,240 gallons of fuel would be 
used (113). 


Deceleration and re-acceleration also uses extra fuel over and 
above constant cruising speed. A 30mph — 10mph — 30mph cycle 
results in increased gas consumption of .0035 gallons over 
Steady cruising speed. The average drop in zero volume speed 
to queuing speed at bottleneck points averages over 30mph 
(45-14) ** during morning and evening peaks. (Idling time is 
not figured in, but appears in the average queue speed.) 
Reattainment of cruising speed in these vehicles would probably 
consume more than .0035 gallons. Assigning a value of .005 
extra gallons for a net 30mph acceleration/deceleration/acceleration 
cycle yields, over a work day, a figure of 689,000 (15%) addi- 
tional gallons consumed. This is a "soft" figure and probably 
less accurate than the "delay-based" figure for two reasons: 


(1) Some acceleration/deceleration cycle was present at bottle- 
neck points before the delay, and 


(2) It is impossible to determine at what point in time 
acceleration and deceleration occur. Some vehicles may 
decelerate at end of trip and never resume cruising speed. 


*Guidelines to Reduce Energy Consumption Through Transportation 


Actions, UMTA, May 1974, p. 4-51. 
**Not including Mass Pike (no bottleneck). 
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F-5 THE MARGINAL ENERGY CONSEQUENCES OF CHANGES IN REVENUE MILEAGE 


As was discussed in Section 2.8.1 Qa Sern ies 

j tak Gra gnificant portion of system- 
wide energy use is unaffected by total vehicle Mileage. The Condouie 
calculation demonstrates the effect on the MBTA system energy 


efficiency associated with 10 percent increase in rail vehcicle 
revenue mileage: 


1981 Z5h744:, bOabRewsbMeles 3,914,565 x 10° Bru 
(Rail & Bus) 
1982(10% Increase) 39,282,305 Rev. Miles 921,679 x 10° Bru 
(Rail & Bus) 48,643 
Elec. 853,830 (Non-Traction) 


2,299,454 (Traction) 


TOTAL 4,123,606 x 10° BTU 


1981 35 
“Sige ses x 0.125701 = 1.1467 MPG 
1982(10% Increase 39,282,305 


Mileage) aeloaeaoaa: Aversa 


L193 7459MeG 


b. ROG YH 2 219735 


L467 x 100%: 4.4% Improvement in Energy 


Efficiency Systemwide 
with 10% Increase in 
Rail Vehicle Miles 


< ce e ee e ee e e  r  e re r er ree re e e re  E e ED EE SE EE SEE EEE EE ES UD GS UE EY DE SY e ee e 


10% Increase Mileage = Ifo) Lp tee LeS 
Assume 4.29 Passengers/Mile = 15,320,100 Increased Passengers 
This indicates that the marginal energy efficiency of increased 


mileage in the system is great and produces significant increases 
in systemwide efficiency as well. 
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F-6 EMISSION FACTORS FOR HYDROCARBON COMPOUNDS, CARBON MON 
AND OXIDES OF NITROGEN ONDE 


With the exception of lead calculatons, the emission factors used 
throughout the air quality analysis are from MOBILE2, an EPA computer 
program that calculates emission factors in grams per mile for various 
pollutants, including HC, CO, and NO.. Calculations referring to 
total hydrocarbons (HC) in the analy#is were based on the reactive 
hydrocarbons (non-methane hydrocarbons or NMHC), the principal 
hydrocarbons found in auto emissions. The factors were supplied 


to CTPS by DEQE and were adjusted to reflect the Massachusetts 
vehicle fleet. 


Factors were obtained for several speeds: 5, 10, 25, 27, 30, 39, 
40, 50, and 55 mph. Five, 10, and 25 mph were used to reflect 
speeds for queues on selected highways; 40, 50, and 55 mph reflect 
free flow speeds on highways; 27, 30, and 39 mph reflect speeds 
used for within downtown, within core, and corridor-to-core trips, 
respectively, based on speeds associated with appropriate functional 
classifications. 


The proportions of vehicles operating in cold start (20.6 percent), 
hot start (27.3 percent), or hot stabilized (52.1 percent) conditions 
were assumed to be the national average default values for the 
regional emissions analysis and the PM peak period queuing analysis. 
All automobiles were assumed to be operating in the hot stabilized 
mode for the AM peak period queuing analysis. Ambient temperatures 
that represent worst-case conditions were used: 75°F for HC and NO, 
and 20°F for CO. : 


Lead emissions were calculated in a different manner, as is presented 
in Appendix Section F- 7. 
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F-7 CALCULATION OF LEAD EMISSIONS 


The composite lead emission factor is the sum of the products of 
fraction of annual travel per vehicle model year, fuel consumption 


expressed as gallons/mile, lead concentration expressed in grams/ 
gallon and the fraction of lead emitted. : 


Figures derived from this calculation are treated as a general 

measure of vehicular lead emission; however, environmental and 

atmospheric factors and vehicle characteristics will affect the 
amount and location of total atmospheric lead. 


I. Travel Fraction 


Travel fraction is the percentage of annual travel for each vehicle 
(by model year) registered in Massachusetts, expressed as a fraction 
of the total sum of vehicle miles driven by registered cars in the 
state. 


II. Fuel Consumption 


Fuel consumption is one of the factors in the lead emission equation 
that is subject to interpretation. Fuel economy figures used in thi 
analysis are based on figures used by Provenzano in a Journal of the 
Air Pollution Control Association article and are based on fuel 
economy figures calculated by Consumer Reports magazine. These 
values were derived from an examination of the fuel economy of the 
vehicle fleet in tests modeling actual road conditions. 


Provenzano's estimates* of fuel economy per model year (city and 
highway) averaged about 15 percent lower than EPA estimates. That 
same 15 percent differential was used to estimate recent fuel 
economy estimates not directly provided by Provenzano. Figures 

for before 1967 are an average of 1967 to 1972 figures when fuel 
economy deviated very little from year to year. For purposes of 
the lead emission equation, fuel economy was expressed in gallons/ 
mile. 


III. Lead Concentration in Gasoline 


Lead concentrations in gasoline, as several reports suggest, vary 
according to seasonal, geographical, and regulatory considerations. 
Unleaded gasolines after 1975 were defined as those having less 
than .05 grams/gallon of gasoline. Both Provenzano and an EPA 
study**assume that 95 percent of the autos built from 1975 on 
require unleaded gas. Figures for average lead concentration per 
gallon of gas are derived from EPA figures. The significant : 
drop in grams/gallon after 1974 reflects the assumption tnat 95 
percent of vehicles in that model year burned unleaded gas. 


*George Provenzano, "Motor Vehicle Lead Emissions intone so. oe 
Journal of the Air Pollution Control Association, P- 1194, 
December 1978. . 

**y. §. Environmental Protection Agency, Supplementary Guidelines 
for Lead Implementation Plans; Revised Section 4.3 (Projecting 


Automotive Lead Emissions) July 1979. 


ra sos 


TV< Fraction of Lead Emitted 


Most Sources have agreed on the emission factor of .70 for lead-fv 


burning vehicles, i.e., 70 perceént* of the lead burned is exhausted 
This figure is used by EPA in their. guidelines “for protecting 
automotive lead emissions*. This value was in the range of 


Provenzano's assigned rates of 60 percent for urban driving and 

80 percent for highway driving. According to his study, a 
substantial amount of lead is retained in the engine, oil, and 
interior surfaces of the exhaust System when the vehicle is driven 
at slower speeds. As the vehicle grows older, Provenzano noted, 
emission rates climb as mileage increases. 


The calculations in this report used the .70 figure. 

V. Grams Per Vehicle Mile 

The -product: of these factors) rsa figure for each model year of 
grams of lead emitted/vehicle mile. The composite of these model 
years yields an estimated .0676 grams of lead per vehicles mile 


traveled. : Phus,::an increase: ef. 236,100 vehicle miles would 
increase regional lead concentration by about 34 pounds daily. 


SF ° . . 

*U. S. Environmental Protection Agency, Supplementary Guidelines 
for Lead Implementation Plans; Revised Section 4.3 (Projecting 
Automotive Lead Emissions) July 1979: 


Other Sources: Airborne Lead Analysis for Hiaghwa Projects, 


Jeonard F. Vik, Illinois Department of Transportation, Springfield, 


ti24aneis, June’ 1979: 


: 


I re Berea IV V 
Fraction of Fuel Lead Fraction of 
Annual Consumption Concentration Lead 
Year Travel Gal./Mile Grams/Gal. Emitted (a) (b) (c) (a) 
1980 -679 .06 «128 .70 - 0036 
1979 L200 -06 sels 79 -0007 
1978 o hO9:1 -07 -143 .70 0008 
19.77 -0956 07 143 s7q -0007 
1976 0934 .07 147 a7 Ae) 0007 
1975 -0764 ~ OF -143 70 -0005 
1974 ~O0918 08 2020 70 -0116 
1973 0930 “cps 2.5 70 0130 
1972 -0753 08 > eS 70 0105 
1971 -0545 ma 2s 70 .0067 
1970 -0461 .07 2.9 70 - 0066 
1969 ~0295 08 2.9 70 0048 
1968 -0204 .07 2.9 70 0029 
1967 -0117 A t6)i) Peats) 70 .0017 
1966 -0084 a07. 229 70 -0012 
1965 .0051 O07 oe: Pp ki 0007 
1964 20019 07 2.9 70 .0003 
1963 .0017 aa Pe 70 0002 
1962 woLs Bit) 7) Me 70 -0002 
1961 ODS 0g Zao 70 0002 


Composite .0676 


230,100 VMT x .0676 grams/vehicle mile = 15,554.76 grams/mile or 
34.3 lbs./day 


LEAD EMISSION CALCULATIONS 
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F-8 CO HOT SPOT ANALYSIS - PARAMETERS 


Carbon monoxide (CO) is a primary pollutant emitted directly by 
motor vehicles. The highest ambient concentrations can be found 

in the immediate vicinity of the emission sources, near areas of 
heavy traffic flow or congestion. The carbon monoxide verification - 
procedure employed by CTPS focuses on the magnitude of CO con- 
centrations that can be expected at a specific location taking 


into account the factors that directly effect concentrations in the 
vicinity of an emissions source. 


CO Concentrations occurring in the immediate vicinity of a roadway 
Or street can be attributed to two sources--1) a concentration ; 
directly attributable to the nearby roadway and 2) a background 
component that is attributable to all other emission sources. 

In Boston, a background concentration of 3.0 parts per million has 
been assumed. 


The concentration of CO at any point is primarily a function of 

ree factors: 1) the rate that CO is discharged into the air by 
the emission sources, 2) the forces that act to disperse the CO 
emitted into the air, and 3) the receptor location. 


1) Emission Rates 


The CO emission rates can vary greatly depending on various opera- 
tional characteristics of the vehicle, such as engine speed, 
acceleration and deceleration rates, and environmental conditions. 


Two emission rates are considered. The first--free-flow emissions-- 
is defined as a constant quantity of emissions produced by a vehicle 
Operating at a relatively constant cruise speed. The second-~excess 
emissions--is that amount in addition to free-flow emissions produced 
while a vehicle is accelerating, decelerating, or idling. 


The traffic environment directly determines the quantity of 
emissions produced. Some of the more important features of the 
traffic environment are the physical condition of the roadway or 
intersection (number of lanes, signals, turning lanes), the density 
and composition of traffic (number of trucks, number of right 

and left turns), and the location of the site in question. The 
various elements collectively determine the capacity of a roadway 
or intersection. Given this capacity and given traffic volumes, 
one can develop queue lengths and delay times, important parameters 
in the CO Hot Spot Analysis. 


Another environmental consideration is ambient temperature, since 
emission rates rise as temperature falls. In doing the CO Hot 
Spot analysis, the worst-case condition, 20°F, is assumed. 


2) Dispersion Characteristics 


Local meteorological conditions greatly affect the CO concentrations. 
Atmospheric conditions can lessen the impact of heavy concentrations 
or create a Hot Spot where relatively few emissions occur. 


=hAg= 


The CO concentration is determined in part by the atmospheric 
Stability. The level of turbulence determines the degree of 
vertical mixing which will occur between CO and the Surrounding 
air. When mixing occurs, CO concentrations fall; when the air 

is relatively stable, conditions are unfavorable for Mixing and 
CO concentrations rise. In the Hot Spot analysis, low vertical 
mixing, the worst-case condition, is assumed. Ground level 
obstructions, such as rough terrain, buildings, trees, and moving 
vehicles, sometimes create mechanical turbulence which act to 
increase mixing of CO with the Surrounding air. 


CO concentrations are inversely proportional to wind Speed. As 
wind speed increases, CO levels fall. For one-hour concentration 
estimates, a wind speed of one meter per second is assumed; for 
eight-hour concentration estimates, a speed of three meters per 
second is assumed. These speeds simulate worst-case conditions. 


wind direction is usually the most important factor 

g CO concentrations at a given location. t is assumed 
in the Hot Spot procedure that the wind is at an angle to the 
roadway that yields the highest CO concentration at the receptor 


3) Receptor Location 
rr 


To estimate the impact o rbon monoxide at an intersection, 
concentrations must be m red or estimated at a Single-receptor 
location, chosen so as to register the highest concentrations to 
which the public would be exposed. An example location would be 
near the sidewalk nearest the highest volume intersection approach. 


th t Spot Analysis, the concentration of CO is a relative 
antity--the quantity of CO relative to a quantity of ambient 
S usually expressed as parts of CO per million parts 


CS ee - SOLIMALION OF VMT GROWTH 
MEMORANDUM ana 


~ 


ject: Proposed Policy on VMT - To 


s Air QO 
Growth Projections r Quality Task Force 


From: Data Subcommittee De 


Date: February 5, 1981 


‘tion Required: Approval 


The Data Subcommittee met on February 3 and dicussed VMT data and projections 
th representatives of MDPW. The subcommittee concluded that insufficient 
Jiable data exists to derive RPA specific VMT growth rates. For RACM analysis 
As should adopt the 2.3% statewide annual rate implied by MDPW's 1987 VMT 
ojections and latest revised base year VMT. However, different project specific 
projections may be used as long as their impacts are not so large as to 
nflict with RPA-wide use of the statewide rate. 


7 The reasons for this recemmendation are the following: 

1. No superior alternative exists. Methods suggested by AQTF agencies include 
Bstimates by simulation using UTPS type models, and projections from estimates of 
Fuel dispensed at gasoline stations. The Data Subcommittee believes these methods 
May be potentially less accurate than the MDPW procedure. 


2. Historical data is not adequate to establish trends at the regional level 
and is even suspect as a basis for statewide projections. Previous experience 

is invalid due to rapid and continuing changes in energy supplies, fuel prices, 
vehicle fuel economy, and national economic trends. In addition, the inherent 
Srror margin in traffic counts used to check VMT figures is 10% or more. According 
Eo MDPw, the region specific growth rates prepared by the Planning Branch from 
1977-80 data (tables dated 7/9/80) are not significantly different statistically 
from each other. 


3. The 2.3% VMT growth rate was derived from prior estimates of 1987 and 1980 
total VMT. MDPW checks VMT projections against traffic counts every two years. As 
MDPW acquires new data, including information gathered for NECROS, the base VMT 
figure may be revised, which would change the growth rate required to reach the 
projected 1987 total VMT. MDPW will reevaluate VMT trends periodically and revise 


the projected growth rate when necessary. 


4. Sensitivity tests by the Planning Branch show that required emissions 
reductions are only moderately sensitive to the most divergent reasonable assumptions 


of VMT growth. 


It is important to keep in mind that MDPW projects the absolute level of VMT 
in 1987 and derives a growth rate to reach that level, rather than assuming 
a growth rate in order to project 1987 VMT. Changes in estimated growth rates ? 
are attributable to a revised base year VMT. Since for emissions it is the pie 
1987 VMT that is important, RACM analyses should calculate impacts based on } ahd 
projected VMT, not on the basis of percentage growth rates, unless che rae 
imply the same 1987 total VMT. An outline of the MDPW estimation methoc 1s ‘ 


~88&~ 
pe 


~ 


This policy will not affect the relationship between emission reduction "targe 
and RACM impacts. The emission reduction targets are planning goals only and 
should not be considered as having legal force. The are subject to revision at 
any time. Target levels should not affect the adoption of RACMs since many other 
factors enter the decision to implement a project or mix of projects. RACMs 
must be implemented if they are feasible and effective, irrespective of the 
current numerical value of a reduction target. 


DE/td 


87 
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DEVELOPMENT OF REVISED ESTIMATE OF 1987 VMT 


Estimate 1987 vehicle fleet size and composition (statewide). 
Estimate 1987 fleetwide fuel economy (statewide average = 21.93 mpg). 


Estimate 1987 fuel consumption for highway uses (statewide consumption 
for highway uses = 2060 million gallons). 


From the above data, calculate AVMT for 1987 (statewide = 40.891 billion). 


For each city/town and functional class, derive 1987 DVMT by applying 
the ratio of 1987 to 1980 statewide AVMT: 


AVMT 
= 1.1727708 


AVMT 99 


MeDVMT., x 11727708 


YEE 57 80 


% 


- Calculate annual compound growth rate from 1980 to 1987: 


(1.1727708) 61/7) = 1.023 or 2.3% annual VMT growth rate. 
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Appendix F-10 : Annual and Monthly Vehicle Counts (1982) 
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Appendix F-1l 


Memo on Energy Efficiency Changes from the 
Manager of Energy Conservation of the MBTA 


MASSACHUSET 


0: R. L. Duvall BAY 
ge ee TRANSPORTATI 
AUTHORITY 
*rom: &. F., Muehlberger Oste: August 22, 1983 


SUBJECT: Energy Statistics 1978-1982 


Attached is a set of graphs (6) prepared to illustrate trends in 
energy use, energy cost, energy use efficiency and energy prices between 
1978 and 1982. : 


Energy Use 


The first graph shows an overall 23% decline in gross energy use 
during the last two years. Gross energy includes the total fossil energy 
required at the source to produce the electric energy supplied to the 
system. The major contributor to this large decline was the conversion 
from self-generated power to purchased power; however, declines also oc- 
curred in the heating and automotive fuels. 


This chart also depicts a modest decline in net energy output to 
the operating system. Net energy represents energy at the point of supply. 
Net electric energy declined by 10%, while heating fuels and automotive 
fuels each declined by approximately 14%. 


Efficiency of Energy Use 


The second graph shows the overall 20% decline in total system 
gross energy consumed per vehicle mile operated. 


The third graph shows the variation in net energy consumed per 
vehicle mile which declined slightly in 1980 and 1982 but increased to a high 
level in 1981 (due to a 10% decline in mileage in 1981 coupled with base 
energy loads which are independent of vehicle mileage). 


Enerzy Cost 


The fourth graph shows the rapid increase in energy costs between 
1978 and 1980 and the declines in 1981 and 1982. The six million dollar 
or 17% cost decline in 1982 is attributed to the electric power cost reduc- 
tions realized from conversion to purchased power and reductions in power 
prices. 


The fifth graph shows the sharp rise in energy cost per vehicle 
mile between 1978 and 1981 and the 19% decline in 1982 due to declines in 
energy use and prices. 


! 
to 
i 


The last graph compares the cost per million BTU for the total 
system with the cost per million BTU of electric power, automotive fuels 
and heating fuels. This illustrates the dramatic impact of the conversion 
to purchased power on the unit cost for electric power which declined by 
29% in 1982. 


R. F. Muehlberger 
Manager of Energy Conservation 


RFM/drm 
Attachments 
ccs TE.” J. Rowe 


O. R. Kelly 
R. M. Brown 
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SERVICE REDUCTION OPTIONS NEEDED 
TO REMAIN WITHIN THE 
$344 MILLION ADVISORY BOARD BUDGET 


APPENDIX G 


- As can be seen from the Supplemental Budget Request, TAB A, the 


unning Rate’ of the Authority is approximately $15 million higher than 


e 1982 Advisory Board approved level of $344 million. 


The Advisory 


ard has basically calculated their savings in the Labor category 


ducing the Transportation 
rect wages (approximately 
ss 1981 Running Rate. The 


duced by approximately $2. 


wrgest discrepancy between 
mning Rate is in the area 
1e Advisory Board has used 


wvings of approximately iy: 


If the Authority 8.5 GG: 


idget, the following types 
ill be required: 


1. Effective April 
feist, reduce, 


2. Effective April 1, 
; the Mattapan High Speed 


cars except on 


Tine with LRV cars. 
balling - cost of approximately 70 
employees, materials and services. 


Department's budget alone by $9 million in 
$11 million when fringe is calculated) below 
Automotive Department's Labor budget was 

6 million, including fringes. The next 

the Advisory Board and the Authority's 

of Unfunded Debt and Fixed Charges, where 
optimistic interest rates to calculate a 

2 Mitton. , 


remain within the Advisory Board's approved 

of service cuts of the magnitude described 
Savings 
nt ieeeeeiennneinennial 


1, 1982, per the attached 


combine or discontinue bus 
routes; thus, saving 81 Operators. 


$2,080 , C00 
1982, replace all PCC 


Savings less moth- 


2,635,000 


) . at Reduce Commuter Rail by layoffs of main- 


tenance personnel, 
other combinations as 
impact statement of alternatives 
to be madeto the Board of Directors by the 
lroad Operations. 


separate 


Director of Rai 


shutdown of service or 
presented in 2 


1,700,000 


4. Effective April bee le ko hae curtail rapid 
transit service after 7:00 PM on the 
following lines and at the following sta- 


tions: 


- Wonderland to Orient Heights - bus 
after. j/200 FM 

- Orange Line - turn trains at Wellington 
after 7:00 PM 


170,62 


121,b° 


- Close the following stations after 7:00 PM 
and all day Sunday: 


Shawmut 

Savin Hill 
Kendall 
Central North 
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Harvard/Holyoke 

Green Street 

Dover i 
Essex North and South 
Haymarket Orange 


Wood Island i 

Lechmere (Pay on Car) 

Boylston 

Prudential 

(22 collectors) Nigse (os0ag) 


- Cease all LRV Operations on 
Huntington after 7:00 PM 20,00 


Effective April 1, 1982, cut the use of 
the jet turbine backup by one-half, , 
saving fuel. 300 , 00 
Effective April aT Oe | clit. LOCA misery les 
subsidies to Salem, Peabody and Winthrop. 400,00 


Effective April 1, 1982, reduce planned 
hiring to maintain nine percent covers in 
Transportation; this will impact the 
number of dropped trips. 300 ,00 


Attempt to contract more services now 
performed in our Rail and Automotive 
Shops sana cuthiruesel uri loitiesmance 
materials use based on reduced service. 3,655 ,0G 


In a combination of the spring and summer 
timetables, reduce 19 Automotive Mechanics 
based on an approximately seven percent 
reduced service schedule, 39 Mechanics 
based on use of part-time individuals for 
bus refueling and 60 individuals involved 
in bus cleaning, which may be contracted. 
Net savings after part-time costs and con- . 
tracts are calculated. 847 ,00 


Reduce the Transportation budget in the 
Spring, summer and fall tables by implementing 
service contracts for station and building 
cleaning, adding 140 part-time Operators, 
reducing the number of Starters, Gatemen and 
Porters. Net savings after service contract 
costs. 2,855 ,00 


Eliminate fifteen Car Cleaners on the Green 
Line and implement cleaning contracts in 
the summer timetable. Net savings of con- 
tract: costs. 93,00 


In addition to the above, the Authority 
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Savings 
would have to generate, effective 
April 1, 1982, through Chapter 581 
Savings or a three percent cutback in 
Rail Equipment, Green Line, Automotive ' 
and Enginéering and Maintenance, a 
Savings equal to 60 individuals with fringe. $2,000,000 


The above savings total approximately $17.7 million. 
ween the approximately $15 million shortfall and the Savings projects 
1d be required for unemployment, Rail Equipment and Engineering and 


mtenance scheduled work not budgeted for in 1981 Running Rates but 
tical tq 1982. | 
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APPENDIX H 


POPULATION AND EMPLOYMENT TRENDS BY SUBREGION 
— ee te DY SUBREGION 


This appendix contains a comparison of Subregional population and 
employment conditions and a forecast of future conditions. The 
source of this information as well as the Following is: 
Employment Location in Greater Boston: 1970-2010, Metropolitan 
Area Planning Council, May 1982. 


Comment _on Population and Employment Forecast Relationships 


Because of the additional women expected to enter the region's 
labor force during the next thirty years, employment in all 
Subregions is forecast to increase. Population growth is 
projected for only four of the six subregions. Should the sub- 
regional pattern of these employment and population changes 
actually occur, there would be important implications for the 
journey to work. Commuter travel into the urban core (Inner 128) 
may increase, especially from the farther portions of the 
Northwest and Southwest subregions. In the North Shore, South 
Shore, and West subregions, forecasted employment increases will 
just about match population increases. There will be decreases 
in commuter movements from the inner 128 area into the downtown 
area with the exception of several western communities 
(Cambridge, Newton, Watertown, etc.). Generally, there will be 
greatly increased demand for intra-regional commuter travel. 


and Employment Changes: 1970-1980 

EMPLOYMENT * 1970 1980 Change Percent 
Inner 128 688,195 830,991 142,796 21 
North Shore 123,065 151,480 28,415 23 
Northwest 24,382 48,188 23,806 98 
West 71,561 108,565 37 ,004 52 
Southwest 52,360 85,623 33,263 64 
South Shore 42,107 67,020 24,913 59 
POPULATION 

Inner 128 1,729,726 1,574,752 -154,974 -9 
North Shore 466 ,303 449,238 -17,065 -4 
Northwest 78,299 84,668 6,369 8 
West 260,404 268,707 8,303 3 
Southwest 230,348 239 ,062 8,714 4 
South Shore 248,832 268,285 19,453 8 


Subregional Relationship of Population 


*Nongovernment only. Expansion in coverage during the decade makes growth 
overstated. 


Source: Massachusetts Division of Employment Security and Metropolitan Area 
Planning Council, Appendix E, no. 3 


Subregional Population and Employment Change (1970-1980) T 


- 


Subregional Relationship of MAPC's 
Population and Employment Forecast: 1980-2010 


1980 2010 Change Percent 

EMPLOYMENT 

Inner 128 969,631 1,050,400 80,769 8 
North Shore 175,938 188,500 12,562 7 
Northwest 975716 66,400 8,684 15 
West 123,095 141,800 18,705 15 
Southwest W374 119,000 17,629 17 
South Shore 78,620 90,400 11,780 15 
POPULATION 

Inner 128 1,574,752 1,485,100 -89 652 -6 
North Shore 449,238 445,600 - 3,638 -1 
Northwest 84,668 102,100 17,432 21 
West 268,707 290,900 22,193 8 
Southwest 239,062 275,200 36,138 15 
South Shore 268,285 285,800 17515 7 


Source: Massachusetts Division of Employment Security and Metropolitan 
Area Planning Council, Appendix E, No. 3 


ubregional Projected Population and Employement (1980-2010) 
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APPENDIX I - GLOSSARY 


Captive Rider.--A traveler limited by circumstances to one mode 
of transportation. In some case, this includes a traveler who 
must use a private automobile. 


In relation to transit, the term is used to identify a traveler 
who does not have an automobile available for a trip and must 
use public transit. 


Cash Gates.--These are gates in rapid transit stations which have 
a farebox but no turnstile. They are used regularly at 10 loca- 
tions in the MBTA system and may be open at other stations due 

to broken turnstiles or passemters. The flow of passencers 


through the gates is monitored by a gateman stationed at the 
gate. 


Cold Start.--A pollution concern; high pollution rates occur © 
when a motor vehicle is started after being off for at least four 
hours (one hour for a catalyst-equipped vehicles). 


Collectors Turnstiles.--These are the turnstiles with a farebox 
located adjacent to the collectors booth and are controlled by 
the collector. Only elderly, handicapped or other authorized 
free riders and students are permitted to use these turnstiles; 
the recent sampling program has snown both full fare adults 

and adult passholders using them also. 


Combination (Surface and Rapid Transit)Trip.--This is a trip made 
uSing both a surface vehicle and a rapid transit line. In each 
case, a transfer between the two types is made. 


Congestion.--Loosely, crowdedness viewed as undesirable. 
Strictly, a facility may be said to be congested (seriously or 
Significantly) when the time taken to traverse (or be processed 
by) the facility becomes (seriously or significantly) dependent 
on the demands on the facility. 


Constant Dollars.--A series is said to be expressed in "constant 
dollars" when the effect of change in the purchasing power of the 
dollar has been removed. Usually the data are expressed in terms 
of dollars of some selected year or the average of some set of years. 


Consumer Price Index (CPI).--An index issued by the U. S. Department 
Of Labor, Bureau of Labor Statistics. The CPI is designed to measure 
changes in the prices of goods and services bought by wage earners 
and clerical workers in urban areas. It represents the cost of 

a typical consumption bundle at current prices as a ratio to its 

cost at a base year price. 


Crush Capacity.--The capvacity of a vehicle, including standing 
———— . 

passengers, at which no other passengers can enter. Presumably, 
the maximum capacity. 


Current Dollars.--Dollars current at the time designated or at 
the time the transaction listed took place. In most contexts, 
the same meaning would be conveyed by the simple term "dollars." 


Demand-Responsive.--In transportation planning, demand-responsive 
services normally meet the needs of single passengers or small : 
groups of passengers in response to their specific requests for 
service at a specific time and location. 


Elasticity Analysis.--A fare elasticity is the percentage change 

in ridership in response to a percentage change in fare. For example 
elasticities were applied to base 1981 ridership levels to predict 
the effects of the fare increase of August 1981. The relationship 
of the predicted post-fare increase ridership level to the base, 
pre-fare increase ridership level was used to derive a new base 
ridership level after a more accurate determination of post-fare 
increase levels was made. 


Environmental Impact Statement.--A document required by the 
National Environmental Policy Act. All federal agencies must 
prepare such a statement of the significant environmental effects 
of all major proposals. 


Inelastic.--Having an elasticity of less than one. If demand for 
a product is inelastic, one will spend more money on it as its 
price goes up. In the extreme case of inelasticity--called 


perfect inelasticity or zero elasticity--one would buy the same 
amount of a product regardless of its price. 


Linked Rapid Transit Only Trip.--This includes those trips made 


uSing only a rapid transit line. 


Linked Surface Only Trip.--This includes those trips made using 
Only surface vehicles. It includes trips which are made using 
two or more surface vehicles. These each count as one linked 
Cro 


Off-Peak.--This term 1S variously understood. In some cases, it 
refers to any period of travel outside the peak period. In other 
cases, it refers to any period or travel outside the peak-hour 
but excluding the base period. In yet other cases, it is the 
opposite of peak; that is, it refers to that period in which 

the least travel occurs on a system. 


Operating Costs.--To be distinguished from capital cost. Those 
recurring costs in a transportation system, such as salaries 
and wages, maintenance, energy, taxes, insurance, and supplies. 


Passenger Mile.--Or passenger kilometer. The measure of the 
transportation of one passenger, one mile (or kilometer). 


Peak Hour.--The hour during which the maximum traffic occurs. 
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Revenue Passenger.--A passenger who Pays a fare. This might 
seem obvious, but in some areas the number of non-fare-paying 
Passengers can be significant: public employees who use passes, 
transportation system employees who ride to and from work (at 
rush hour) without paying fares, and so on. 


Trip .--A one-direction movement which begins at the Origin at 
the start time, ends at the destination at the arrival time, 
and is conducted for a specific purpose. 


Trolley Bus.--Sometimes called electric bus or trolley coach. 

A bus powered from overhead electric lines. Since it does not 
run on a track, it can maneuver in mixed traffic much like an 

ordinary bus. 


Unlinked Rapid Transit Trips.--These are any trips made on a rapid 
transit line, including the underground portion of the Green Line. 


Unlinked Surface Trips.--These trips include any trip made on a bus, 
trackless trolley, or the surface portion of the Green Line. 


Wilbur Smith - 1978 Survey.--This is a Survey which was distributed 
during the fall and spring of 1978 to passengers on the entire MBTA 
System. It is the most recent source of information available on 
the proportion of trips which are combination, rapid transit, 

Or surface only trips. 
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- load standards, 75 

- number of, 39-42, 77 


CAPACITY 


- operating, 75-77, 
361-363 

- of rapid transit 
vehicles, 361-367 


CAPTIVITY TO TRANSIT, 
L27<329 


CARBON MONOXIDE, 83, 
92-94, 96-97, 407, 409, 
411-413, 435-436, 441, 
442 


COLLECTING FARES 


- alternative methods, 
116-121 

- self-service, 105, 
119-121 


COMMUTER RAIL 


- description of system, 
33% 

- increase in fare, 57 

- ridership trends, 47-49 

- service changes, 47, 5l, 
52 


CONGESTION 


- air pollution effect, 
92-95, 99, 423-430, 
437-442 

- energy eet fect > 4b00e 74431, 
433 

- queuing analysis, 915, 
423-430 

- reduced, 92-95 


COST 


- of MBTA service, 64-69, 
1978173 

=~ JO0—L1 Ving) inGgexing ;eol, 
65),, L067 8125 

~ policy, 83 Ulsseausgs. 


COST EFFECTIVENESS 


- comparison to other tran- 


Sit authorities, 67 
CENTRAL TRANSPORTATION 
PLANNING STAFF (CTPS), 2, 
267103 Oe 
DATA 


= COLLeECwLOny 20) (2 -te30 
164-166, 281-285 


DISCOUNT RATE 


- for bulk purchases, 
118-119 


DISCRETIONARY RIDERS 
- affected by fare 


increase, 13, 128, 135 
~<tYipS 13.) Loose 
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DIVERSIONS 


- analysis of, 10, 415-422 

- of discretionary riders, 
L225 

- of ryouth; “ba2 


DOWN TOWN 


- benefits to, 129 

- lower fares for, 114-116 

- trip diversions, 93, 
Ly4 , #hhb5 


ECONOMIC ISSUES 


- impact on retail trade, 
LIS, 129,  137—135 
#spolhicy £1184 70188 


ELASTICITY 


- adjustment factors, 131, 
Las 

= Curtin Rule, cusice 

= definition sof sao aeno 

- as determinant of 
ridership loss, 79-90 

- disaggregate fare 
elasticities, 131, 150, 
BSL 

- as result of fare 
change, 80-90 


ELDERLY 


- effect of fare increase, 
133-134 

- free fares for, 110-112 

- number of riders, 
108-110, 133-134 

- user benefits, 128 


EMISSIONS 


- carbon monoxide, 10, 
92-96, 97, 40775400; 
411-413, 435, 436;,.°4415 
442 

- factors, 95-97,..0.., 
409, 411-413, 441 


EMISSIONS (cont. ) 


- lead, 


hydrocarbons, 10, 91-95, 
410-413, 435-436 

96, 98, 437-439 
nitrogen oxides, 91-99, 
410-413, 435-436 


EMPLOYMENT 


accessibility to, 184 
aided by public transit, 
129 

forecasts, 474-475 

work trips, 135-137 


ENERGY 
efficiency of MBTA, 160, 
173, 176, 455-464, 480 
wmapects,,25, 26, 100, 
431-433 


189 
68, 
176.4 


pow cy: 1187, 
used by MBTA, 
var oe 602 47:3), 
455-464, 480 


Dot 13, 


ENVIRONMENTAL ISSUES 


fixe quality, 10, 11, 
91-99, 407-413 
energy, 25, 26, 100, 
433, 455-464, 480 
inpagtes,, AL0),, Ll; 
435-442 
noise, 
policy, 


ee 
91-99 r 


10-107 
997 4183-190 


EQUITY 


enhanced by public tran- 
sit,: 129 

of fares, 93, 140-147 
inequity, alleviation of, 
143 

DOLLCY a7 4 

subsidies, 146-148 


EVALUATION 


productivity measurement, 
162 
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FARES 


analysis of change, 

61-65 

burden, 140-145 

current, 57-61 

free 

@ for elderly and 
handicapped, 108, 
109, 133-134 

historically, 47, 50, 

571,016 2 

increase, 47, 79-90, 104 

method of payment, 105, 

116-121 

policy, 169 

reduced 

e Dime Time, 108 

e for downtown travel, 
105, 114-116 

e for special groups, 
105, 108-112 

e for transfers, 105, 
113-114 

self-service collection, 


105, 119-121 

- structures, 29, 57-60, 
105-116 

FINANCE 

~ transit 324 

FUEL 

- diesel, 68-73, 197 

- electric, 68-73, 160-161 

- gasoline, 68-73, 197, 
437, 160-161 

FUNDING 

~ sources ‘Of; ~5 7568 
70-72, 146, 149, 169-172 

GOALS 

- of management, 3 

- of ‘planning, 13,7 °L83-190 


of public transit, 
183-187, 189 
social, 3, 4, 
189 


183-184, 


HANDICAPPED 


- demand responsive system, 
130). 245-146 

- effect of fare increase 
On; LoU,emoue to 

- policy towards, 183, 189 


HIGHWAY 
- congestion, 94, 100 


HYDROCARBONS, 10, 83, 
91-95, 410-413, 435-436 


IDLE TIME, see QUEUING 
IMPACTS 


= air quality we ,, 2A, 
91-99, 405-439 

- energy, 22-24, 100 

- noise, 100 

- ridership,» 23.024 ,1028 


INTERSECTIONS 


“agar duality at eiub,w4, 
96-97 


JOBS, see EMPLOYMENT 
LAND USE 


- increased values, 129, 
184 


LEAD, 96-98, 437-439 
LEGISLATURE 


- changing funding struc- 
ture, 293-308 

- fare subsidies, 145-148, 
289 

- passage of emergency 
bids 289 

- reorganization of MBTA 
management structure, 
287-289 


LINKED TRIPS, 113 
(see UNLINKED TRIPS) 
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LOAD FACTORS, 75-77 


~» bus} 175)" 76,.3825-330 

- peak hour/peak direc- 
tion, T4761, 825-330 

- raily'S31~335 


LOW-INCOME RIDERS, 128 


- effect of fare increase 
on, 140-145 

- number of trips by, 143 

- subsidy program, 147-148 


MAINTENANCE 


- of equipment, 55-56 
- personel, 168 


MANAGEMENT 


- of information systems, 
175 “LG L627 2 oe 285 

— rightssa LG2ncal foe 
371-376 

- structure, reorgani- 
zation of, 287-289 


MITIGATING MEASURES, 
13-2197 153"168),7 809-3248 


NITROGEN OXIDES, 83, 
91-99, 410-413, 435-436 


NOISE 


- impacts#W lOOmel ds 
— GOalsaye.or 


NON-USERS BENEFITS, 129 
OFF-PEAK 


- fares (for elderly), 
108-109 


OPERATING 


- Capacity, 75-—ahj% 
361-363, 364-367 

- costs, 64-68, 173-176 

- trends, 68-73, 173-176 


OPERATIONS 


future directions, 
169-175 

structural directions, 
L2 


PEAK PERIOD 


elasticity, 80 
pricing, 104-108 
@ in Boston, 108 


POLICY 


for elderly and handi- 
capped..3:, 128 

for managing the MBTA, 
2-4 

fare policy, 127-128, 
169-171 

framework for Boston 
regional transportation 
planning, 188-190 


MBTA Service Policy for 


Surface Public 


Transportation, 279-285 


PROGRAMS 


alternative funding, 
121-126 

cost-of-living indexing, 
Oly O oie LOGy. Le 5 
electronic pass reading, 
118 
legislative, 
289, 297-308 
for Mass Transit (1977), 
415 

productivity measurement, 
163 


L2t= L260, 


subsidy, 121-126, 142-148 


QUEUING 


analysis, 423-430 
effects of, on air 
quality, 94-96 


RAPID TRANSIT 


description of existing 
system, 33, 37-38, 
ridership, 46, 48 
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REDUCED FARES 
- for downtown travel, 
114-116 
e elderly, 108-112 
@® special groups, 
109-112 
e transfers, 113-114 
@® youth/students, 
110-112 


RETAIL TRADE 


= AMpastewan a2 hue 20 
137-139 


REVENUE 


- changes, due to fare 
increases/decreases, 5, 
677.82 

— Collection; "26,830 

- as determinant of 
average fare, 317-319 

- miles, 64, 140 


RIDERSHIP 


- analysis of ridership 
loss, 9 

- change, due to fare 
and/or service changes, 
9, 79-81, 86-90 

- estimation techniques, 
162, 317-320, 391-404 

- by socio-economic 
category, 130-140 

—SSULVey “OL Lo ora ey 
Bi Sepa MB ba: Ge oh as Woe ape G 

7 trends, 39, 43-49 , 79 


SAMPLING 


- ongoing program, 165 

- program of November, 
L981 392 

- program of November, 
1982; 165 


SENTRY (Service Evaluation 


and Transportation 
Reporting System), 30, 
165-167 


SERVICE 


- change, 50-52, 53-56, 
103, 467-469 

- cuts, 4/,4205- D058 US 

- design, short- and long- 
term: 4. 657 le aie 

- evaluation, L62,..229—285 

= restoration, 00,900, L155 

- stability, expectations 
for, L69=172 


SOCIO-ECONOMIC ISSUES 


- age groups, 127, 128, 
132-134, 145-147 

- fare burden, 140-148 

=— "impacts 4 eye oe 

- income groups, effect on, 
12, 140-145 

- retail trade, 137-139 

- subsidy, 143-148 

- summary of, 12, .149-150 

- trip purpose, 134-138 


STUDENTS 


- number of riders, 132-133 
- subsidy programs, 146 
- travel patterns, 109-111 


SUBSIDY PROGRAMS, 80-84, 
10570 Oe ee eae ee 4 150 


TRANSFERS 


- free, elilmination of, 

- points (between modes), 
33,07 Vos elisa Lis 

- reduced rates for, 
113-116 


TRANSPORTATION 
- planning goals, 3 


- policies of the region, 
188-190 
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UMTA (Urban Mass 
Transportation 
Administration), 145-146, 
161 


UNLINKED TRIPS, 392-396 


- change in, 87-89, 
392-396 
- definition, 393 


VEHICLE 


- automobile counts, 
448-454 
- bus 
@ load standards, 75 
@® number of, 39-42 
- heavy rail 
@ number of, 33 
- light rail 
@e number of, 37 
- miles traveled (VMT), 
LO, LL, 24, 93357 007 
190, 415-422, 443-445 
- operating charac- 
teristics, 35,43 
- trackless trolley 
e load standards, 75 
@ number of, 19-20, 
S039 ee tO 
- yards, location of, 40 


VIOLENCE/VANDALISM 


- increase in, due to fare 
changes, 110- 111 


WORK TRIPS 

- low income riders, 128 

YOUTH 

- effect of fare increase, 
L32-133 


- subsidy programs, 110 
- travel patterns, 109-111 
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